
Service Location 

' . -  W Number 
HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 

I (317) 243-8304 [ 17-APR-03 I 06-MAR-03 
Report To Bill To 

SHANNON WILSON HERB WISSEL 
HERITAGE ENVIRONMENTAL SERVICES LLC HERITAGE ENVIRONMENTAL SERVICES, LLC 
TECHNOLOGY GROUP 7901 WEST MORRIS STREET 
7901 WEST MORRIS INDIANAPOLIS, IN 46231 
INDIANAPOLIS, IN 46231 

-~ 

Sample Description 

CLIENT ID: SAMPLE # 1183982 , 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: GUARDIAN 
Submitter Code :7402 

1 Parameter 1 Result I Det. Limit I Units I 

L I I I J 

Page 1 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A624098 SAMPLE # 1183982 

I I Result Units I Det. Limit I Parameter 1 

Parameter 
BARIUM 

Parameter Result Det. Limit Units 
ARSENIC BDL 0.050 mg/L 

Unit s Result Det. Limit 
0.061 0 . 0 5 0  mg/L 

Parameter 
LEAD 

Det. Limit 

units Det. Limit Result 
0.11 0.050 mq/L 

Parameter Result Det. Limit 
NICKEL BDL 

Page 2 (continued on next page) 



Parameter 
SELENIUM 

Parameter Result Det. Limit Units 
SILVER BDL 0.050 mg/L 

Result Det. Limit Units 
70. 0.050 mq/L . 

I Parameter I Det. Limit I Units I I Result 

Parameter 
BERYLLIUM 

Parameter Result Det. Limit Units 
MERCURY BDL 0.0020 mg/L 

Result Det. Limit Units 
BDL 0.020 mq/L 

Parameter 
THALLIUM 

Result Det. Limit Units 
BDL 0.050 mq/L 

Parameter 
VANADIUM 

2iz 
Page 3 (continued on next page) 

Result Det. Limit Units 
BDL 0.050 mq/L 



Parameter 
2 INC 

BDL Below Detection L i m i t  
NA N o t  Applicakde 
YES Yes 

Result Det. Limit Units 
BDL 

Sample was not received on ice a t  temperature 22.1 C. 
Sample chain of custody number 10945. 

0.10 

This Certificate shall not be reproduced, except i n  f u l l ,  
w i  thou t the written approval of the l a b .  
The sample results relate only t o  the analytes of interest tested 
or to the sample as received by the l a b .  
Heritage Environmental Services, LLC cer t i f i es  t h a t  the tes t  results 
indicated as NELAC (National Environmental Laboratory Accredi t a  tion 
Conference) accredited (Yes for NEtACJ meet a13 requirements of NELAC and 
I l l inois  EPA Par t  1 8 6  unless otherwise explained or jus t i f i ed  as t o  the 
the exact nature of  the 
Heri tage Environmental Services, LLC iS accre ted under I l l inois  NELAC 
accreditation number 100401. 
Arizona License Number 

mg/L 

Approved : ?.[ 



C E R T I F I C A T E  O F  A N A L Y S I S  

Service Location Received 

COMMERCIAL LABORATORY OPERATIONS Complete 
HERITAGE ENVIRONMENTAL SERVICES, LLC 31-MAR-03 

17901 W. MORRIS ST. 

! (317) 243-8304 17-APR-03 

07 -APR- 03 
Printed INDIANAPOLIS, IN 46231 i 

Project Lab 

A624 0 i, 
PO Number 

INTRA 
Sampled 

07-MAR-03 

Report TO Bill TO 

SHANNON WILSON HERB WISSEL 
HERITAGE ENVIRONMENTAL SERVICES LLC HERITAGE ENVIRONMENTAL SERVICES, LLC 
TECHNOLOGY GROUP 7901 WEST MORRIS STREET 
7901 WEST MORRIS INDIANAPOLIS, IN 46231 
INDIANAPOLIS, IN 46231 

~ 

Sample Description 

CLIENT ID: SAMPLE # 1183983 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: GUARDIAN 
Submitter Code :7402 

Det. Limit 

*s 

I T FILTERED 

PHASE 0 DENSITY 

Page 1 (continued on next page! 



I *"--- --- 

Parameter 
ARSENIC 

HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A624099 SAMPLE # 1183983 

I 1 Det. Limit Units Parameter Result 

Result Det. Limit Units 
BDL 0.050 mq/L 

Parameter 
BARIUM 

Result Det. Limit Units 
0.082 0.050 mq/L 

Parameter 
CADMIUM 

Parameter ReSUlt Det. Limit Units 
CHROMIUM 3.9 0.050 mq/L 

Resui t  D e t .  Limit Units 
BDL i> 0.025 mg/L 

Parameter 
LEAD 

Parameter Result Det. Limit Units 
NICKEL BDL 0.025 mq/L 

Result Det . Limit Units 
0.15 0.050 mg/L 

21b 
Page 2 (continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A624099 SAMPLE # 1183983 
Parameter 

SELENIUM 
Result Det. Limit I 

7 2 .  0.050 I m T L s  r\ 
\. 

Parameter 
SILVER 

Result Det. Limit Units 
BDL 0.050 mq/L 

I Parameter I Result I Det. Limit I Units I 

Parameter 
VANADIUM 

Parameter Result Det. Limit Units 
MERCURY BDL 0.0020 mq/L 

Result Det. Limit Units 
BDL 0.050 mq/L 

Parameter Result Det. Limit Units 
BERYLLIUM BDL 0.020 mq/L 

Page 3 
2 l- 

(continued on next page) 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A624099 SAMPLE # 1 1 8 3 9 8 3  

d a- > 

c 

Parameter 
ZINC 

Result Det. Limit Units 

BDL 0.10 mg/L 

Sample Comments 
BDL Be low Detection L i m i t  
NA N o t  Applicable 
YES Yes 

Sample was not received on ice a t  temperature 22.1 C.  
Sample chain o f  custody number 10945. 

This Certificate s h a l l  not be reproduced, except i n  f u l l ,  
w i  thout the w r i  t ten approval of the lab. 
The sample results relate only t o  the analytes of interest tested 
or to  the sample as received by the l a b .  
Heritage Environmental Services, LLC cer t i f i es  t h a t  the tes t  results 
indicated a5 NELAC (National Environmental Laboratory Accreditation 
Conference) accredited (Yes fox NELAC) meet a l l  requirements of NELAC and 

f ied as t o  the 

Heri tage Environmental services, I l l inois  NELAC 
accreditation number 100401.  
Arizona License Number A20627. 

Approved : w 



C E R T I F I C A T E  O F  A N A L Y S I S  

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, LLC 31-MAR-03 
COMMERCIAL LABORATORY OPERATIONS Complete 

7901 W. MORRIS ST. 07-APR-03 
INDIANAPOLIS, IN 46231 Printed 
(317) 243-8304 17-APR-03 

\ 
A624 10 I., 

PO Number 

INTRA 
Sampled 

07-MAR-03 

Report TO Bill To 

SHANNON WILSON HERB WI SSEL 
HERITAGE ENVIRONMENTAL SERVICES LLC HERITAGE ENVIRONMENTAL SERVICES, LLC 
TECHNOLOGY GROUP 7901 WEST MORRIS STREET 
7901 WEST MORRIS INDIANAPOLIS, IN 46231 
INDIANAPOLIS, IN 46231 

Sample Description 

CLIENT ID: SAMPLE # 1184103 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: GUARDIAN 
Submitter Code :7402 

VOLUME EXTRACT FILTERED 

, . , . . . . . . . . . . . . . . , 

PHASE 0 DENSITY 

I I I 1 

Page 1 (continued on next page) 3Icz 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A624100 SAMPLE # 1184103 

\\. .. 

Parameter Result Det. Limit Units 
ARSENIC BDL 0.050 mg/L 

Parameter Result Det. Limit Units 
BARIUM 0.062 0.050 mq/L 

Parameter Result Det . Limit Units 
CADMIUM BDL 0.025 mq/L 

Parameter Result Det. Limit Units 
CHROMIUM 2.6 0.050 mq/L 

".* 

Par ame t er Result Det. Limit Units 
LEAD 0.051 0.050 mq/L 

Parameter Result Det. Limit Units 
NICKEL BDL 0.025 mq/& 

Page 2 (continued on next page) 



Parameter Result 
SELENIUM 66. 

Parameter Result Det. Limit Units 
SILVER BDL 0.050 mg/L 

r[  Det. Limit Units 
0.10 mq/L 

Parameter 
',' MERCURY 

Result Det. Limit Units 
BDL 0.0020 mq/L 

Parameter Result Det. Limit Units 
THALLIUM BDL 0.050 mq/L 

Parameter 
BERYLLIUM 

Parameter Result Det. Limit Units 
VANADIUM BDL 0.050 mq/L 

Result Det. Limit Units 
BDL 0.020 mq/L 

2x 
Page 3 (continued on next Page) 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A624100 SAMPLE # 1184103 

,,-=- 

Parameter Result Det. Limit Units 

Sample Comments 
BDL Below Detection L imi t :  
NA N o t  Applicable 
YES Yes 

Sample was not received on ice a t  temperature 22.1 C.  
Sample chain o f  custody number 10945. 

This Certificate shall not be reproduced, except i n  f u l l ,  
without the written approval of the l a b .  
The sample results relate only t o  the analytes of interest tested 
or to  the sample as received by the l a b .  
Heritage Environmental Services, LLC cer t i f i es  t h a t  the tes t  results 
indicated as NELAC (National Environmental Laboratory Accreditation 
Conference) accredited (Yes for NELAC) meet a l l  requirements of  NELAC and 
I l l ino is  EPA P a r t  186 unless othex 
the exact nature o f  the deviations.  
Heritage Environmental Services, L 
accreditation number 100401. 
Arizona License Number A20627. 

, 

n 
Page 4 (last page) 

a-312- 



F E R T I F I C A T E  O F  A N A L Y S I S  

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317) 243-8304 

i Received Project Lab I( "r \, 

31-MAR-03 A6241C" 
Complete PO Number 

07-APR-03 INTRA 
Printed Sampled 

17 -APR- 03 0 8 -MAR- 0 3 

Report To Bill To I 
SHANNON WILSON HERB WISSEL 
HERITAGE ENVIRONMENTAL SERVICES LLC HERITAGE ENVIRONMENTAL SERVICESf LLC 
TECHNOLOGY GROUP 7901 WEST MORRIS STREET 
7901 WEST MORRIS INDIANAPOLISf IN 46231 
INDIANAPOLIS, IN 46231 

Sample Description 
CLIENT ID: SAMPLE # 1184104 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: GUARDIAN 
Submitter Code :7402 

D e t .  L i m i t  

VOLUME EXTRACT FILTERED 

. . . . . . . . . . . . . . . . . . . . . 

SE 0 DENSITY 

Page 1 (continued on next pageIC 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A624101 SAMPLE # 1184104 

2- 

Parameter 
ARSENIC 

Result Det. Limit Units 
BDL 0.050 mq/L 

Parameter 
BARIUM 

Result Det. Limit Units 
BDL 0.050 mg/L 

Parameter 
LEAD 

Page 2 (continued on next page) 

3-4 

Units Det. Limit Result 
0.050 m d L  BDL 

Parameter 
NICKEL 

Result Det. Limit Units 
BDL 0 . 0 2 5  m/ L 



Result Parameter 
12 0 

Parameter Result Det. Limit Units 
SILVER BDL 0.050 mg/L 

Det. Limit 
0 . 0 5 0  I rn?:" 

Parameter Det. Limit 

I SELENIUM 

Parameter Result Det. Limit Units 
MERCURY BDL. 0.0020 mq/L 

Parameter Result Det. Limit Units 
, BERYLLIUM BDL 0.020 mq/L 

Parameter 
THALLIUM 

Result Det. Limit Units 
BDL 0.050 mq/L 

Parameter 
VANADIUM 

2% 
Page 3 (continued on next page) 

Result Det. Limit Units 
BDL 0.050 mq/L 



HERITAGE ENVIRONMENTAL SERVICES. LLC SamDle ID: A624101  SAMPLE # 1184104 

Parameter Result Det . L i m i t  Units 
ZINC BDL 0.10 mq/L J 

Sample Comments 
BDL Below Detection L i m i t  
NA Not Applicable 
YES Y e s  

Sample was not received on ice a t  temperature 22.1 C. 
Sample chain of custody number 10945. 

This Cer t i f ica te  sha l l  not be reproduced, except i n  f u l l ,  
without the writ ten approval of the lab.  
The sample r e s u l t s  r e l a t e  only to  the analytes of i n t e re s t  tested 
o r  t o  the sample a s  received by the lab.  
Heritage Environmental Services, LLC c e r t i f i e s  that  the test r e s u l t s  
indicated a s  NELAC (National Environmental Laboratory Accreditation 
Conference) accredited ( Y e s  f o r  NELAC) meet a l l  requirements of NELAC and 
I l l i n o i s  EPA Part  186 unless oUlexwise explained ox justified a s  to the 

l i n o i s  NELAC 
accredi ta t ion number 100401. 
Arizona License Number AZ0627. 

Approved : 8- f Page 4 (last page) 



Service Location 

HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317) 243-8304 

Project 

PO Number 

Sampled 

06-MAR-03 

Received 

31 -MAR- 03 
Complete 

07-APR-03 
Printed 

17 - APR- 0 3 
~~ ~~ 

Report To Bill To 

SHANNON WILSON HERB WISSEL 
HERITAGE ENVIRONMENTAL SERVICES LLC HERITAGE ENVIRONMENTAL SERVICES, LLC 
TECHNOLOGY GROUP 7901 WEST MORRIS STREET 
7901 WEST MORRIS INDIANAPOLIS, IN 46231 
INDIANAPOLIS, IN 46231 

~ ~~ 

Sample Description 
CLIENT ID: SAMPLE # 1184340 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: GUARDIAN 
Submitter Code :7402 

.. .. . 
.I,  

VOLUME EXTRACT FILTERED 

PHASE 0 DENSITY 

1 I I I 

Page 1 (continued on next page) 

c I 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A624102 SAMPLE # 1184340 

Parameter I Result Det. Limit Units I 

Parameter 
ARSENIC 

Result Det. Limit Units 

BDL 0.050 mg/L 

Parameter 
BARIUM 

Parameter RasulC Det. Limit units 
CADMIUM BDL 0.025 mq/L 

Units Result Det. Limit 

0.076 0.050 mq/L 

Parame t er 
CHROMIUM 

units Det. Limit Result 
3 . 7  0.050 mq/L 

Parameter 
LEAD 

Page 2 (continued on next page) A 

Result Det. Limit Units 
0.13 0.050 mq/L I 

-_ 
I 

Parameter 
NICKEL 

Result Det. Limit Units 
BDL 0 . 0 2 5  mq/L 



Parameter Result 
SELENIUM 68. 

Det. Limit Units 
0.050 mq/L 

Parameter 
SILVER 

Result Det. Limit Units 

BDL 0.050 mq/L 

Parameter Result Det. Limit Units 

Parameter 
BERYLLIUM 

Result Det. Limit Units 
BDL 0.020 mq/L 

Parameter 
THALLIUM 

Result Det. Limit Units 
BDL 0.050 mq/L 





QUALITY ASSURANCE REPORT 
Service Location 
Heritage Environmental Services, LLC 
Commercial Laboratory Operations 
7901 West Morris Street 
Indianapolis, IN 46231 
(31 7) 243-8304 

Report Date : 18-Apr-03 

Submitter 
SHANNON WILSON 
HERITAGE ENVIRONMENTAL SERVICES LLC 
TECHNOLOGY GROUP 
INDIANAPOLIS, IN 46231 

Lab DatelTime Date Date 
Client ID Sample ID Sampled Received Complete 

SAMPLE ## 1183982 .... A624098 06-Mar43 31-Mar-03 04-Apr-03 

SAMPLE # 1183983 .... A624099 07-Mar43 31-Mar-03 07-Apr-03 

SAMPLE # 1184103 .... A624100 07-Mar43 3 1 -Mar-03 07-Apr-03 

SAMPLE # 11841 04.... A624101 08-Mar-03 31-Mar-03 07-Apr-03 

DESCRIPTION GUARDIAN 

DESCRIPTION GUARDIAN 

DESCRIPTION GUARDIAN 

PKS0718.1 Page A I  



HERITAGE ENVIRONMENTAL SERVICES, LLC 

i'c 
R450723 Analyst: L SMITH Run Date: 03-Apr-03 Instrument: PREP 
Prep Reviewer: W WATNESS Review Date: 04-Apr-03 

QCType Lab ID Source Parameter True/Sampl Spike Val RQL Observed Units %Rec RPD 

BLAO2 (21484126 NA Analytical Run: R450759 
I LCS Q1484127 SPEX Analytical Run: R450759 
1 SP102 Q1484128 A624100 Analytical Run: R450759 
' DUPO2 (21484129 A624100 Analytical Run: R450759 

SP103 Q1484130 A624100 Analytical Run: R450759 
, DPS03 Q1484131 A624100 Analytical Run: R450759 

DUPO3 Q1479574 A624081 Analytical Run: R450759 
SAMPLE A624098 Rep: 0 Analytical Run: R450759 
SAMPLE A624099 Rep: 0 Analytical Run: R450759 ' SAMPLE A624100 Rep: 0 Analytical Run: R450759 ' SAMPLE A624101 Rep:O Analytical Run: R450759 
SAMPLE A624102 Rep: 0 Analytical Run: R450759 
BLA03 (21479572 NA Analytical Run: R450759 

QCType Lab10 Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPd 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

a 
/P- 

L., ry 

TruelSampl Spike Val RQL Observed Units %Rec RPD QCType Lab ID Source Parameter 

LCS Q1484127 SPEX Analytical Run: R450759 

DUPO2 Q1484129 A624100 Analytical Run: R450759 
SP103 Q1484130 A624100 Analytical Run: R450759 
DPSO3 Q1484131 A624100 Analytical Run: R450759 
DUP03 Q1479574 A624081 Analytical Run: R450759 
SAMPLE A624098 Rep: 0 Analytical Run: R450759 
SAMPLE A624099 Rep: 0 Analytical Run: R450759 
SAMPLE A624100 Rep: 0 Analytical Run: R450759 
SAMPLE A624101 Rep: 0 Analytical Run: R450759 
SAMPLE A624102 Rep: 0 Analytical Run: R450759 
BLAO3 Q1479572 NA Analytical Run: R450759 

I SP102 Q1484128 A624100 Analytical Run: R450759 

f"' 

Qualifiers 

BDL Below Detection Limit 
Less Than Lower Detection Limit 

TCLP BARIUM ICP SW846-601OB M604.8 
Prep : FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

R450723 Analyst: L SMITH Run Date: 03-Apr-03 Instrument: PREP 
Prep Reviewer: W WATNESS Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSmpl Spike Val RQL Observed Units %Rec RPD 

BLAOP Q1484126 NA Analytical Run: R450759 
, LCS Q1484127 SPEX Analytical Run: R450759 

SP102 Q1484128 A624100 Analytical Run: R450759 
DUPO2 Q1484129 A624100 Analytical Run: R450759 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

DUPO3 Q1479574 A624081 Analytical Run: R450759 i 
SAMPLE A624098 Rep: 0 Analytical Run: R450759 
SAMPLE A624099 Rep:O Analytical Run: R450759 
SAMPLE A624100 Rep: 0 Analytical Run: R450759 
SAMPLE A624101 Rep: 0 Analytical Run: R450759 
SAMPLE A624102 Rep: 0 Analytical Run: R450759 
BU03 Q1479572 NA Analytical Run: R450759 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPC 

ICVOI Q1484344 PERKIN ELMBARIUM 1 1.04 mg/L 104 
CDLOI Q1484349 INORGANIC BARIUM 10 10.4 mglL 104 
ICSA Q1484351 PERKIN ELMBARIUM 0.500 0.532 mglL 106.4 
CCV Q1484376 INORGANIC BARIUM 5.00 5.11 mg/L 102.2 
BLAOI Q1484377 NA BARIUM c 0.00400 mg/L 

~ BLAO2 Q1484126 NA BARIUM c 0.00400 mglL 
LCS Q1484127 SPEX BARIUM 2 2.17 mglL 108.5 
SAMPLE A624100 See Certificate of Analysis, Rep: 0 

I QCType LablD Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPd- 

Qualifiers 
c Less Than Lower Detection Limit 

TCLP BERYLLIUM ICP SW846-6010B M605.8 
Prep : FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

R450723 Analyst: L SMITH Run Date: 03-Apr-03 Instrument: PREP 
Prep Reviewer: W WATNESS Review Date: 04Apr-03 

QCType Lab10 Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPD 

BLA02 Q1484126 NA Analytical Run: R450759 
LCS Q1484127 SPEX Analytical Run: R450759 
SP102 Q1484128 A6241 00 Analytical Run: R450759 
DUP02 Q1484129 A6241 00 Analytical Run: R450759 
SP103 01484130 A624100 Analytical Run: R450759 
DPSO3 Q1484131 A624100 Analytical Run: R450759 
DUPO3 Q1479574 A624081 Analytical Run: R450759 
SAMPLE A624098 Rep: 0 Analytical Run: R450759 

PKS0718.1 Page 83 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

R450723 Analyst: L SMITH Run Date: 03-Apr-03 Instrument: PREP 
Prep Reviewer: W WATNESS Review Date: 04-Apr-03 

QCType Lab ID Source Parameter True/Sampl Spike Val RQL Observed Units %Rec RPD 

BLA02 a1484126 NA Analytical Run: R450759 
LCS Q1484127 SPEX Analytical Run: R450759 
SP102 Q1484128 A624100 Analytical Run: R450759 
DUPM Q1484129 A624100 Analytical Run: R450759 
SP103 Q1484130 A624100 Analytical Run: R450759 
DPSO3 Q1484131 A624100 Analytical Run: R450759 
DUP03 Q1479574 A624081 Analytical Run: R450759 
SAMPLE A624098 Rep: 0 Analytical Run: R450759 
SAMPLE A624099 Rep: 0 Analytical Run: R450759 
SAMPLE A624100 Rep: 0 Analdical Run: R450759 
SAMPLE A624101 Rep: 0 Analytical Run: R450759 
SAMPLE A624102 Rep: 0 Analytical Run: R450759 
BLA03 01479572 NA Analytical Run: R450759 

Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP 

BDL Below Detection Limit 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType LablD Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPD 

105 lCV01 (3484343 PERKIN ELMCADMIUM I 
CDLOI ~1484349 INORGANIC CADMIUM 10 10.3 mg/L 103 

hi 

1.05 mgR 



Instrument ICP (cont.) R450759 Analyst: J KRAMER Run Date: 03-Apr-03 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType LablD Source Parameter True/Sampl Spike Val RQL Observed Units %Rec RPD 

ICSA Q1484351 PERKIN ELMCADMIUM 1 .oo 1.09 mg/L I09  
CCV (21484376 INORGANIC CADMIUM 5.00 5.10 mg/L I 02 
BLAOI Q1484377 NA CADMIUM c 0.00200 mg/L 
BLA02 (21484126 NA CADMIUM c 0.00200 mg/L 
LCS (21484127 SPEX CADMIUM 0.05 0.0536 mglL 107.2 
SAMPLE A624100 
DUPO2 Q1484129 A624100 CADMIUM 0 BDL mg/L 
SP102 (21484128 A624100 CADMIUM 0 0.1 0.108 mg/L 108 
SP103 Q1484130 A624100 CADMIUM 0 0.2 0.210 rngR 105 
DPS03 (21484131 A624100 CADMIUM 0 0.2 0.214 mg/L 107 1.9 
DUPO3 (21479574 A624081 CADMIUM 0 BDL mg/L 
CCV Q1484378 INORGANIC CADMIUM 5.00 5.09 mgR 101.8 
BLAOI Q1484379 NA CADMIUM 0.00200 mglL 
BLA03 Q1479572 NA CADMIUM c 0.00200 rng/L 
SAMPLE A624098 
SAMPLE A624099 
SAMPLE A624101 

See Certificate of Analysis, Rep: 0 

See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 

R450723 Analyst: L SMITH Run Date: 03-Apr-03 Instrument: PREP 
Prep Reviewer: W WATNESS Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPD 

BLA02 Q1484126 NA Analytical Run: R450759 
LCS Q1484127 SPEX Analytical Run: R450759 
SP102 Q1484128 A624100 Analytical Run: R450759 
DUP02 (21484129 A624100 Analytical Run: R450759 
SP103 Q1484130 A624100 Analytical Run: R450759 

~ DPS03 Q1484131 A624100 Analytical Run: R450759 
DUP03 Q1479574 A624081 Analytical Run: R450759 
SAMPLE A624098 Rep: 0 Analytical Run: R450759 
SAMPLE A624099 Rep: 0 Analytical Run: R450759 
SAMPLE A624100 Rep: 0 Analytical Run: R450759 
SAMPLE A624101 Rep: 0 Analytical Run: R450759 
SAMPLE A624102 Rep: 0 Analytical Run: R450759 
BLA03 a1479572 NA Analytical Run: R450759 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument ICP 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType LablD Source Parameter TruelSarnpl Spike Val RQL Observed Units 

ICVOl Q1484343 PERKIN ELMCHROMIUM I 1.05 mg/L 105 
CDLOI Q1484349 INORGANIC CHROMIUM 10 10.4 mglL 104 

PKS0718.1 Page 85 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

TCLP CHROMIUM ICP SW846601OB M610.8 (wnt-1 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP (rnt.1 

Prep : FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType LablD Source Parameter TruelSampl SpikeVal RQL Observed Units %Rec RPC 

R450759 Analyst J KRAMER Run Date: 03-Apr-03 Instrument: ICP 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType L a b 0  Source Parameter TruelSampI Spike Val RQL Observed Units %Rec RPD 

ICVOl a1484343 PERKIN ELMLEAD 1 1.05 mg/l 105 
CDLOI Q1484349 INORGANIC LEAD 10 10.4 mg/L 104 
ICs-A Q1484351 PERKIN ELMLEgD 1 .oo 1.00 mgL 100 

PKSO718.1 Page 66 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

R450792 Analyst: D DRABENSTOlT Run Date: 04-Apr-03 Instrument: CVAA 
Analytical Reviewer: S O'NEAL Review Date: 04Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPD 
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HERITAGE ENVIRONMENTAL SERVICES, LLC 

TCLP MERCURY CVAA SW846-7470A M620.4 (mt.1 
Prep : MERCURY CVAA ACID DIGESTION (LEACHATE) SW846-747OA 

(ant.) R450792 Analyst: D DRABENSTOTT Run Date: 04Apr-03 Instrument: CVAA 
Analytical Reviewer: S O’NEAL Review Date: 04-Apr-03 

QCType Lab ID Source Parameter True/SamRl SpikeVal RQL Observed Units %Rec RPC 

MERCURY < 0.00008p mg/L 1 BLAOl Q1484621 

. .  

100 1 DPSO2 (21484123 A624006 MERCURY 0 0.01 0.01 mg/L 
CCV Q1484620 MERCURY 0.003 0.00302 m g L  100.7 

CCV Q1484624 ME 
BLAOl Q1484625 MERCURY < 0.00008 mg/L 

DPSO3 Q1484125 A624100 MERCURY 0 0.02 0.0161 mglL 80.5 14.4 
SP103 Q1484124 A624100 MERCURY 0 0.02 0.0186 mg/L 93 

~ CDLOl Q1484626 MERCURY 0.0002 0.00018 mg/L 90 

R450759 Analyst: J KRAMER Run Date: 03Apr-03 Instrument: ICP 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPC , 

ICVOI Q1484343 PERKIN ELMNICKEL 1 1.06 mgR 106 

ICSA Q1484351 PERKIN ELMNICKEL 1 .oo 0.972 mg/L 97.2 
CCV Q1484376 INORGANIC NICKEL 5.00 5.12 mglL 102.4 
BLAOl Q1484377 NA NICKEL < 0.00200 mglL 
BLA02 Q1484126 NA NICKEL < 0.00200 m&i. 
LCS Q1484127 SPEX. NICKEL 0.5 0.535 mg/L 107 
SAMPLE A624100 
DUPO2 Q1484129 A624100 NICKEL 0 BDL mg/L A 

CDLOl Q1484349 INORGANIC NICKEL 10 10.4 mgR 104 

See Certificate of Analysis, Rep: 0 ‘..-I 
i 

I Qualifiers 1 
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Prep : FAA OR ICP ACID DIGESTION (LEACHATE) SW846-301OA 
Instrument: ICP (cont.) R450759 Analyst: J KRAMER Run Date: 03-Apr-03 

Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPD 

SP102 Q1484128 A624100 NICKEL 0 1 1.03 mg/L 103 

DPSO3 Q1484131 A624100 NICKEL 0 0.2 0.201 mgL  100.5 4.6 
DUPO3 (21479574 A624081 NICKEL 0.395 0.405 mg/L 2.5 

BLAOI (21484379 NA NICKEL 0.00200 mg/L 
BLA03 Q1479572 NA NICKEL c 0.00200 mglL 

SAMPLE A624098 
SAMPLE A624099 
SAMPLE A624101 
SAMPLE A624102 
CCV Q1484380 INORGANIC NICKEL 5.00 5.16 mglL 103.2 
BLAOI Q1484381 NA NICKEL c 0.00200 mg/L 
CDLOI (21484384 PERKIN ELMNICKEL 0.080 0.0863 mg/L 107.9 
ICs-A Q1484386 PERKIN ELMNICKEL 1 .oo 0.991 mg/L 99.1 

SP103 Q1484130 A624100 NICKEL 0 0.2 0.192 mgR 96 

CCV Q1484378 INORGANIC NICKEL 5.00 5.11 mg/L 102.2 

See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 

S 

R450759 Analyst J KRAMER Run Date: 03-Apr-03 Instrument ICP 
Analytical Reviewer: S ENDERSEN Review Date: 04Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPC 

CDLOI Q1484349 INORGANIC SELENIUM 10 10.3 mglL 103 

CCV Q1484376 INORGANIC SELENIUM 5 5.19 mg/L 103.8 

ICVOI Q1484343 PERKIN ELMSELENIUM I 1.02 mgL 102 

ICSA Q1484351 PERKIN ELMSELENIUM 0.05 0.067 mg/L 134 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

(cont.1 TCLP SELENIUM ICP SW846-60106 M628.8 
Prep : FAA OR ICP ACID DIGESTION (LEACHATE) SW846-301OA 

u, R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP (cont.) 
L-"' 

Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType LabID Source Parameter True/Sampl Spike Val RQL Observed Units %Rec RPD 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP 
Analytical Reviewer: S ,ENDERSEN Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPD 

SP102 (21484128 A624100 SELENIUM- 65.7 4 NQR 72.4 mglL 
SP103 (21484130 A624100 SELENIUM 65.7 1 NQR 65 mg/L 
DPS03 (21484131 A624100 SELENIUM 65.7 1 NQR 66.2 mg/L 
DUPO3 (21479574 A624081 SELENIUM 0.124 0.0765 mglL 47.4 
CCV Q1484378 lNORGANlC SELENIUM 5 5.18 mglL 103.6 
BLAOI Q1484379 NA SELENIUM 0.0154 mg/L 
EM03 (3479572 NA SELENIUM 0.0253 mg/L 
SAMPLE A624098 
SAMPLE A624099 
SAMPLE A624101 
SAMPLE A624102 
CCV Q1484380 INORGANIC SELENIUM 5 5.22 mglL 104.4 
BLAOI Q1484381 NA SELENIUM 0.021 mg/L 
CDLOl (21484384 PERKIN ELMSELENIUM 0.01 0.0169 mglL 169 

~ ICs-A Q1484386 PERKIN ELMSELENIUM 0.05 0.0508 mglL 101.6 

See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 

p 
:t I 
"- 

ICVOl Q1484344 PERKIN ELMSILVER 0.5 0.492 mQIL 98.4 

ICs-A Q1484351 PERKIN ELMSILVER 0.2 0.223 mgR 111.5 
CDLOl (31484349 INORGANIC SILVER 2 2.04 m g n  102 

CCV Q1484376 INORGANIC SILVER 1 .oo 1.01 mg/L 101 
BLAOl (21484377 NA SILVER < 0.00400 m a  
BLA02 Q1484126 NA SILVER < 0.00400 mg/L 
LCS Q1484127 SPEX SILVER 0.05 0.0590 mgL 118 
SAMPLE A624100 
DUPO2 (21484129 A624100 SILVER 0 BDL mglL 

See Certificate of Analysis, Rep: 0 
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HERITAGE ENVIRONMENTAL SERVICES, LLC 

Run Date: 03-Apr-03 Instrument: ICP (con!.) R450759 Analyst: J KRAMER 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPC 

SP102 (21484128 A624100 SILVER 0 0.1 0.116 rngk 116 
SP103 Q1484130 A624100 SILVER 0 0.2 0.199 mgL 99.5 
DPSO3 Q1484131 A624100 SILVER 0 0.2 0.207 mg/L 103.5 3.9 
DUP03 (21479574 A624081 SILVER 0 BDL mg/L 
CCV Q1484378 INORGANIC SILVER I .oo 1.01 mg/L 101 
BLAOI Q1484379 NA SILVER 0.00400 mg/L 
BLA03 Q1479572 NA SILVER c 0.00400 mglL 
SAMPLE A624098 
SAMPLE A624099 
SAMPLE A624101 
SAMPLE A624102 
CCV (21484380 INORGANIC SILVER 1 .oo 1.02 mglL 102 
BIAOI Q1484381 NA SILVER c 0.00400 mg/L 
CDLOI (21484384 PERKIN ELMSILVER 0.020 0.0206 mglL 103 
ICs-A Q1484386 PERKIN ELMSILVER 0.2 0.228 mglL 114 

See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 
See Certificate of Analysis, Rep: 0 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType LabID Source Parameter 

ICVOI (21484343 PERKIN ELMTHALLIUM 1 1.04 mglL 104 
CDLOI Q1484349 INORGANIC THALLIUM 10 10.3 mglL 103 
ICSA Q1484351 PERKIN ELMTHALLIUM 0.1 0.0888 mgk 88.8 
BLA02 Q1484126 NA THALLIUM 0.0212 rngk 

TruelSampl Spike Val RQL Observed Units %Rec RPC 

LCS Q1484127 SPEX THALLIUM 3 3.00 mg/L 100 r=-) 
DUP02 Q1484129 A624100 THALLIUM 0 BDL rngk a 

- SP102 Q1484128 A624100 THALLIUM 0 6 5.48 mg/L 91.3 I 
SP103 (21484130 A624100 THALLIUM 0 2 1:8 mglL 90 
DPSO3 (21484131 A624100 THALLIUM 0 2 1.83 mgR 91.5 1.7 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

fF1''. 

'4 

TCLP THALLIUM ICP SW846-601OB M634.8 
Prep : FAA OR ICP ACID DlGESTlON (LEACHATE) SW846301OA 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP (cont.) 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType LabID Source Parameter TrueISampl Spike Val RQL Observed Units %Rec RPD 

DUP03 Q1479574 A624081 THALLIUM 0 BDL lTQ/L 
CCV Q1484378 INORGANIC THALLIUM 5 4.81 mgk 96.2 
BLAOl Q1484379 NA THALLIUM 0.0335 mglL 
BUO3 Q1479572 NA THALLIUM 0.019 mgL  
SAMPLE A624098 See Certificate of Analysis, Rep: 0 

I SAMPLE A624099 See Certificate of Analysis, Rep: 0 
. SAMPLE A624101 See Certificate of Analysis, Rep: 0 

See Certificate of Analysis, Rep: 0 SAMPLE A624102 
CCV Q1484380 INORGANIC THALLIUM 5 4.86 mgA 97.2 
BLAOI Q1484381 NA THALLIUM 0.024 mglL 
CDLOl Q1484384 PERKIN ELMTHALLIUM 0.02 0.0276 mg/L 138 
ICS-A ~1484386 PERKIN ELMTHALLIUM 0.1 0.0929 mgR 92.9 

TCLP VANADIUM ICP SW846-6010B I Prep : FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

(-', 

M638.8 

R450723 Analyst: L SMITH Run Date: 03-Apr-03 Instrument: PREP 
Prep Reviewer: W WATNESS Review Date: 04-Apr-03 

QCType Lab ID Source Parameter True/Sampl Spike Val RQL Observed Units %Rec RPD 

BLA02 Q1484126 NA Analytical Run: R450759 
LCS (21484127 SPEX Analytical Run: R450759 
SP102 Q1484128 A624100 Analytical Run: R450759 
DUP02 Q1484129 A624100 Analytical Run: R450759 
SP103 Q1484130 A624100 Analytical Run: R450759 
DPS03 Q1484131 A624100 Analytical Run: R450759 
DUPO3 Q1479574 A624081 Analytical Run: R450759 
SAMPLE A624098 Rep: 0 Analytical Run: R450759 
SAMPLE A624099 Rep: 0 Analytical Run: R450759 
SAMPLE A624100 Rep: 0 Analytical Run: R450759 
SAMPLE A624101 Rep: 0 Analytical Run: R450759 
SAMPLE A624102 Rep: 0 Analytical Run: R450759 
BLA03 Q1479572 NA Analytical Run: R450759 
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HERITAGE ENVIRONMENTAL SERVICES, LLC 

~ 

R450723 Analyst: L SMITH Run Date: 03-Apr-03 Instrument: PREP 
Prep Reviewer: W WATNESS Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPD 

Instrument: ICP 2% R450759 Analyst: J KRAMER Run Date: 03-Apr-03 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units %Rec RPq 

I 
i 

TCLP ZINC ICP SW846-601OB I Prep : FAA OR ICP ACID DIGESTION 
M639.8 

BLA02 Q1484126 NA Analytical Run: R450759 
LCS Q1484127 SPEX Analytical Run: R450759 
SP102 Q1484128 A624100 Analytical Run: R450759 
DUPO2 (21484129 A624100 Analytical Run: R450759 
SP103 Q1484130 A624100 Analytical Run: R450759 
DPSO3 Q1484131 A6241 00 Analytical Run: R450759 
DUPO3 (3479574 A624081 Analytical Run: R450759 
SAMPLE A624098 Rep: 0 Analytical Run: R450759 
SAMPLE A624099 Rep: 0 Analytical Run: R450759 
SAMPLE A624100 Rep: 0 Analytical Run: R450759 
SAMPLE A624101 Rep: 0 Analytical Run: R450759 
SAMPLE A624102 Rep: 0 Analytical Run: R450759 
BlA03 (21479572 NA Analytical Run: R450759 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP 
Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 "., 

QCType Lab ID Source Parameter TruelSampl Spike Val RQL Observed Units 

lCV01 Q1484343 PERKIN ELMZINC 1 1.04 mg/L 104 
CDLOi (21484349 INORGANIC ZINC 10 10.3 mglL 103 
ICs-A Q1484351 PERKIN ELMZINC 1 .oo 0.983 mg l l  98.3 
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HERITAGE ENVIRONMENTAL SERVICES, LLC 

TCLP ZINC ICP SW846-60106 M639.8 (cont.) 
Prep : FAA OR ICP ACID DIGESTION (LEACHATE) SW8463010A 

R450759 Analyst: J KRAMER Run Date: 03-Apr-03 Instrument: ICP (cont.) 

Analytical Reviewer: S ENDERSEN Review Date: 04-Apr-03 
QCTvm Lab ID Source Parameter True/Sampl SpikeVal RQL Observed Units %Rec RPC, 

Approved : 18-Apr-03 1 0:04 PKS0718.1 Last Page 614 
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HERITAGE ENVIRONMENTAL SERVICES, LLC 

. 7901 West MorrisStreet 
Indianapolis, IN 46231 
Phone: 317D43-0811 
Fax: 31 7/486-5095 
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SAMPLE RANGE: 

A623858 - A623862 
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Heritage Envirrmmental Services, UC 
7901 West Morris Sbret 
Indianapolis, lN 46231 

'phone: (317) 243-081 1 
Fax: (3 17) 486-5095 

SHIPPING AND RIECEMNG 

The following samples were received at Heritage Environmental 
laboratory on March 27,2003: 

A623858 - A623862 

* The samples were received within EPA recommended holding 
times and in good condition. If required, a pH screen confirmed that the 
sample was preserved to acceptable pH levels. Samples were analyzed 
within holding times as prescribed by the analytical method. Exceptions 
to these statements, additional information, and any analytical anomalies 
are noted on the accompanying Certificates of Analysis Reports. 

- .  . 

Nancy J. Cann& 
Document Control Officer 



TO ENSURE PROPER HANDLING OF ?-,-LES PLEASE COMPLETE THIS ENTIRE FORM 
HERITAGE ENVk NMENTAL SERVICES 

COMMERCIAL LABORATORY OPERATIONS 
7901 West Morris Street 

Indianapolis, Indiana 46231 (31 7) 243-081 1 Fax (317) 486-5095 

I 

I -  

PM 
AM 
PM 
AM 
PM 
AM 
PM 
AM 
PM. 
AM 

e 
Co. Name: 

Project Name: 

Quote No.: z( y2q 4 -cr 

PO No.: 

ENVIRONMENTAL PROGRAM. 
6 

5 
!? 

sw DISPOSAL +$- 

CWA NPDES IWP SLUDGE 
- 

-CERCWSUPERFUND - OTHER 

Sampled by: 

Received by; (Signature) 

(Not6 

~ 

eL 
I/ 

J 
r/ 
v 
J 

Relinquished bv: (Siialure) 

Analyses Requested 

Recalved bv: (Siglahrre) Relinquished bv: (Sipleturn) 

Dlstiibutlon. White oriainal and Yellow copy to accompany sarnpleh b&orat&y. L j  I 

Repott To: 
C0: 
Add 

Attn: f&-4oh a- (r 
Phone: 

Accelerated Turnaround Requested 
(SthJectCo Addnioml Charge) 

Result Request by: I ? r  107 
Mo Day Yr 

(Date must be Accepted and Appmved by Lab) 

Properly Preserved 

Brokefi Bottles 
C J  I 

. _  
flnk copy to be retaiGd by client. 



Lab Name : HES - Commercial Laboratory Contract : HES - RCRA 

Lab Code: - Metals Case No. : SAS No. : SDG No.: 

Instrument ID Number : 

EPA Sample No. 

Were ICP interelement corrections applied? 

Were ICP background corrections applied? 
If yes-were raw data generated before 
application of background corrections? 

Comments: 

Method : 

Lab Sample No. 

~623858 
A623859 
A623860 
A623861 
A623862 

YeslNo -yes 

YeslNo -yes 

YeslNo -no 

TCLP 

.. . .I 
I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package 
and in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature. 

Signature : Name : 

Date : Title : 
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HEIUTAGE ENVIRONMENTAL SERVICES, LLC I 
COMMERCIAL LABORATORY OPERATIONS 

METALS SECTION (r7 
I. 

CASE NARRATIVE 

These samples were analyzed using normal procedures with no 
modifications. 

V 
Steven J Endersen, Senior Chemist 



.. . 
, 

U. Si-EPA -CLP - 
.PA 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

I ,  

Contract : .. . 
* I  Lab Name: Heritage 
"--* 

t 

Lab Code: Case No. : . . SAS No. : SDG No.: 

Initial Calibration Source : Perkin-Elmer 

Continuing Calibration Source : Inorganic Ventures 

Concentration Units: uGlL 
I . .... . .  I 1  

/CPAna/ytica/ ~ u n  Time (1) Control Limits: .Mercury 80-120: Other Metals 90-1 10: Cyanide 85-1 15. 
FORM-n]iPart 1) - IN "5 

Page 1 of3 



. .  

U. SI:EPA -CLP 

2 A  
INITIAL AND CONTINUII\SG,CALIBRATlON VERIFICATION 

.. .. . . .  .. 

.. . - _  4. 

Lab Name: HES - Commercial Laboratoiei Contract : 

SDG No.: Lab Code: Case No. : SAS No. : 

Initial Calibration Source : Perkin-Elmer 
_'I. . 

. .  . 

ICP Analytical Run Time (1) Control Lirnits:.M$cu.i 80-120: Other Metals 90-1 10: Cyanide 85-1 15. 
FORM 1j;iPart 1.1 - IN 

z. 

a?*..? 

e. *. . . . .  
*..+=* 
a-- '*- . '.. . . .. . . 
.=.-._ ... . 
. -"i 

Page 2 of 3 
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,,, ?7*:, vz.: 

U. S..EPA -CLP 
--I.. 

" '  . .  2A 
INITIAL AND CONTINU ING,CALIBRATION VERIFICATION 

. .. 
. .  

Lab Name: HES - Commercial Laborato.rjes Contract : 

Lab Code: Case No. : ~ SAS No. : SDG No.: 

Initial Calibration Source : Perkin-Elmer 

Continuing Calibration Source : Inorganic .Ventures 
.: : 

/CPAna/yfjca/ Run Time (1) Control Lirnits:,.&icury 80-120: Other Metals 90-1 10: Cyanide-85-115. 
FORM.I1_(Part I - 1) - IN 

. .  
" 

. .  
i.. .?. 

. .. 
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... .. ._ . 

.. . 

U. S:"EPA -CLP 
. e..-.= 

.2B 
CRDL STANDARD F0R:AA AND ICP 

I . .  
r l i  

Contract : .;.%,-7!*L. . .  . . .  Lab Name: Heritage . . *.:. : i.. i 

Case No. : e.- SAS No. : Lab Code: 
. . ~  

AA CRDL Calibration Source : Inorganic Ventures 
-. 

ICP CRDL Calibration Source : Inorganic . .  Ventures 
..-.* . 

SDG No.: - 

Concentration Units: uGlL 

I CRDL Standard for AA CRDL Standard for ICP 
Initial Final 



.., . 

~ . .  . 

U. S. EPA -CLP 
':. 3 

BLANKS 

Lab Name: Heritage 
~ . i )  _. '! . Contract : 
.. .. 

SDG No.: Case No;!:" :?,' SAS No, : .. - - Lab Code: 

Preparation Blank Matrix : Water . .. 

Preparation Blank Concentration Units (uG/L or mG/kG) : uG/L 

Blank Blank (uGR) 
Analyte (uG/L) C 1 C 2 C 3 C 

224237 1 225809 I 1 232524 I I 102602 I 

.. . 

I I I I  I I  I I  I I  
1 I ,  

ICP Analytical Run Time 
FORM 111 -IN 

I .  - 

JBlank C I 

Page 1 of 2 
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. .. .. . ... . 

. ,  

U. S. '€PA -CLP ......-- 

I 
-1. .. 

Lab Name: HES - Commercial Laboratohes Contract : 
SDG No.: - Case No. :* SAS No. : - Lab Code: 

Preparation Blank Matrix : 
Preparation Blank Concentration Units (uG/L or mG/kG) : 

r Analyte 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Mercury 
Nickel 
Selenium 
lsilver 

E 

Initial Calibration I Continuing Calibration I IPreparation 1 
Blank (uG/L) 

C 5 C 6 C 

ICP Analytical Run Time 
FORM til -IN 

'I) -: 

I M  

wiL%dP* Rev. 1195 Page 2 of 2 a- 



U. 6:"EPA -CLP 

. _ i  

*? 4 
ICP INTERFERENCE CHECK SAMPLE 

,..e:- . . 
... :>. .. . 

Lab Name: Heritage Contract : 
. .  . .  

SDG No.: - Case NO. : ' SAS No. : 
. -.. ._. . 

Lab Code: 

ICP ID Number : 334 ICs Source : Perkin-Elmer 
I. . 

Date of Analysis : 28-Mar-03 
i : . .  

.. . . .,. 

. ..___ 
. . .  . :F.oRM I" IN 
, -1- ... 
' .. : . .  

. .  
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U. S. EPA -CLP 

5A -- 

SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 1-1 F" 1- ., 

Lab Name: Heritage Contract : 
SAS No. : SDG No.: - - Lab Code: Case No. : 

Matrix (soilhater) : TCLP 
. .. 

Level (low/med): 
Initial WWol : 

% Solids for Sample : Final Volume : 
Dilution : 

Concentration Units (uG/L or rnG/kG dry weight) : uG/L - 

- 
50 mL 
50 mL 
5 

. .. 
I I I I Q1482126 I..I I I  I I I 1 

Control 
Analyte Limit %R 

Antimony 75 - 125 
Arsenic 75 - 125 
Barium 75 - 125 
Beryllium 75 - 125 
Cadmium 75 - 125 
Chromium 75 - 125 
Lead 75 - 125 

Selenium 

Thallium 

Spiked 1 1 Sample 
Sample (SSR) C Result (SR) C I Spike 

Added(SA) %R Q M 

1.000 110.0 P 
4,000 107.0 P 
4.000 105.9 P 

I I I I 6.000 I 94.9 I I P I  

FORM V (Parf 1) - IN 

(-- 
' i  

. !  . , .  Page 1 of 1 



" . -  

U. S. EPA -CLP 

6 --I- -. EPA SAMPLE NO. 
DUPLICATES A623861 I I 

Lab Name: Heritage Contract : 

SAS No. : - SDG No.: - - Lab Code: Case No. : 
Matrix (soiVwater) : TCLP Level (lowlmed): 

- % Solids for Duplicate : % Solids for Sample : 

Concentration Units (uG/L or mG/kG dry weight) : uG/L - 
Q1482127 
Sample 

Sample (S) C Duplicate (D) C 

25 U '  25 U 
10.5 u .  10.5 U 
364 360 

0.335 U 0.335 U 

Control 

(1 1 
Analyte Limit 

Antimony 
Arsenic 
Barium 
Bervllium 

RPD 
(2) 

1 .I 

0.6 

I 

..,, 3.05 I u i  Nickel 3.05 U 
40300 
1.45 U 
95 

38800 EEM 3 . 8 1  

hanadium I 6 I 9.35 B 
B -1 , 11.3 (Zinc ! 11 I 7.5 

3 

. .  . .  . .  _- (1) - Control limit 20% unless listed, . :  .. 
(2) - Absolute difference if concentrations between CRDL and SCRDL. 

FORM 91 f IN 
. .  

(-5.. , '  
P 

Page1 of1 

gbc? 



, ., 
. ^ _ _ _  

u. s. EPA -9ip 

MATRIX SPIKE~MATRIX SPIKE DUPLICATE 

5A .:I_. 

i?+. 
1 .  

EPA SAMPLE NO. 

I A623861 i 
L< -_.... . :<+.--: 
i .  .. Contract: Lab Name: Heritage t ./. ... : , A"-. - SDG No.: - i..;. +..: .... SAS NO. : - Lab Code: Case No. : 

Matrix (soilhater) : Water 
! -- 

% Solids for Sample : 

Concentration Units (uGR or mGIkG dry weight) : - uGIL 

GI14821 27 0 
Sample Spiked Spiked Duplicate 

Analyte Result (SR) Sample (SSR) C Sample (SDS) C 

1-1 Mercury 

FORM V (Part f)': IN 

- Level (low/med): 
Initial WWol : 50 mL 
FinalVolume: 50 mL 

Dilution: 5 

. -  . 

Page 3 of I 

I 



U. S. EPA -CLP 
7 

LABORATORY CONTROL SAMPLE 

Lab Name: Heritage Contract : 

- Lab Code: Case No. : SAS No. : SDG No.: 
Solid LCS Source : 

Aqueous LCS Source : SPEX 

, -  FORM VI1 - IN 



U. S. EPA - CLP 
17 

STANDARD SOLUTIONS SOURCES 

Vanadium INV PE SPEX INV PE 
Zinc INV PE INV PE 
Titanium I NV PE I NV 
Strontium I NV PE I NV 

Boron INV PE I NV 
Tin INV PE INV 
Zirconium INV FISHER INV 

Molybdenum INV PE 8 INV , 

'n c j '  

I 

SPEX PE I P 
SPEX PE P 
SPEX P 
SPEX P 
SPEX P 
SPEX P 
INV P 

SPEX P 

Lab Name: Heritage Environmental Services, LLC Contract 

Lithium 
Silicon 
Bismuth 
Yttrium 

~ 

INV PE INV SPEX P 
I NV PE INV INV P 
INV PE INV 
INV PE INV SPEX P 

SPEX 1 P 

PE = Perkin Elmer Pure 
INV = Inorganic Ventures 

b. I 2i@: 



I P--- 
I 

i f." WATER METHOD DETEr'-*) 1 LIMITS, uG/L Hotblock / Hotplate 
l. 

I 

. .*_.-.. 

-e- 

,. *' 

. .. 

Water 4/15/2003 



.. . . ;  

SOIL METHOD DeTECTION LIMITS, mg/kg 
Heritage 

L 

_ .  
i. ?' 

,<:. 
.. ._> 

. .. . .  

\I.- 
,? . .. 

Report Package Forms.xls 411 512003 

.. * 
j....: ,. i 



.:: 
. .*....... . .  . ~. .. . 

U. S. EPA -CLP ': :.j 

10 
INSTRUMENT DETECTION L I M ITSI~ANNUAL) 

1 -ab 1 

Lab 

game: Heritage Environmental Service, LLC 

Code: Case No. : SDG No. 

Contract : 

ICP ID Number : Vista ICP #334 1 ' Date: Jul12,2002 
Flame AA ID Number : PE FIMS-CVAA ' 

.. - 
. * . ,  

Fumace AA ID Number : 

1 .  



..4 .. ..# .. . I .  
, . .... ,_ . .  . .. , :*. 

.. ~ . -x.. ... ..i. I,*-. 
U. S. EPA -CLP 'ff-' 

,.;. '. 
.* . 

12 
ICP LINEAR RANGES (QUARTERLY) . .  . 

L-.... 

. .  -.- 

Lab Name: Heritage Environmental Services, LLC .a+:: Contract : 
. ~ .  

Case No. : SAS No. : 
..l. ...... 

Lab Code: 
? ,  i _. . . .- 

. ' Date Jan 20,2003 I . .._ 

. .I. 
ICP ID Number : ICW334 

. .. 

Comments: 
. . ... .. . *..: ... 

..-.. 
.... :.- ---I. 

._-._. 

FORM XI1 - IN ::: 



Ni - IX NU03 

LOLGPZOO'O- 
oooooooo'o 

UP4 

00000000'0 000000000 000000000 00000000'0 61 C CE0000- CL698 COO0 00000000'0 00000000'0 00000000'0 ELSOLPOOO 000000000 00000000 L ZLE'LEZ IV 
ooooooooo ooooooooo 00000000'0 00000000'0 00000000'0 oooooooo'o oooooooo'o ooooooooo oooooooo'o ooooooooo ooooooooo ooooooooo 890'81~ 6~ 

6W n ad n3 D 03 P 3  e 3  =a ea SY IV sJol.Jed 331 

i 

:peJJuo=) 

! 



00000000 C C62000000 000000000 800ZOC000- 000000000 
000000000 00000000 C ' 000000000 00000000'0 000000000 
8E6WC000 000000000 00000000 C OV6810000- 000000000 
000000000 000000000 EZ CLEZOOO 806COZ000 000000000 

I 

000000000 000000000 
00000000'0 00000000'0 
19L6Z9000 000000000 
9EP6PE000 POE000000 

JZ uz 

l000000000 looooo0ob'o 1000006000 l000000000 l000000000 

I I I 

000000000 000000000 OOOOOQO0O 00000000'0 000000000 00000000'0 000000000 000000000 00000000'0 000000000 ZLL'6PZ 8 
000000000 E80L0000'0- 00000000'0 000000000 00000000'0 000000000 000000000 000000000 00000000'0 L08PP000'0 086'881 SV 

000000000 000000000 000000000 000000000 00000000'0 000000000 000000000 000000000 000000000 000000000 Z CE'LEZ IV 
00000000'0 00000000'0 00000000'0 00000000'0 00000000'0 00000000'0 00000000'0 000000000 000000000 000000000 890'8ZEBV 

A !I 8 US !S qs qd !N eN on ai4euv 

LZ600000'0- V99pOCOOO'O- 000000000 00000000'0 00000000'0 
00000000'0 000000000 00000000'0 00000000'0 000000000 
00000000'0 00000000'0 000000000 000000000 00000000'0 
9SE6LZL00 00000000'0 000000000 8E880P00'0 00000000'0 
000000000 00000000'0 00000000'0 000000000 000000000 

000000000 00000000'0 00000000'0 000000000 000000000 
000000000 000000000 000000000 000000000 00000000'0 
COSZS800'0- 000000000 8Z CPZZOOO OE9E0000'0 000000000 
0000000'0 ~000000000 ~000000000 )000000000 )000000000 
00000000 ~000000000 l8PEL COO00 ~OOOOOOOO*O ~000000000 

60P9POOO'O 00000000'0 000000000 
00000000'0 000000000 00000000'0 
00000000'0 000000000 000000000 
000000000 00000000'0 00000000*0 
00000000'0 000000000 000000000 

~00000000'L 00000000'0 00000000'0 
00000000'0 00000000 1. 00000000'0 
00000000'0 000000000 000000000 

,00000000'0 000000000 000000000 

000000000 l000000000 looooooo0 C 

000000000 l000000000 l000000000 
00000000'0 l000000000 loooooooo-0 
00000000'0 000000000 00000000'0 
00000000'0 000000000 000000000 
00000000'0 00000000'0 00oO0000'0 
00000000'0 000000000 000000000 

I I 

00000000'0 loooooooo*o . l00.000000-0 
00000000'0 ' l000000000 9 l0000Q000'0 
00000000'0 ~000000000 186966900'0 
00000000'0 (000000000 ~00000000'0 
000000000 looooooooo l000000000 
00000000'0 ~00000000~0 J000000000- 
000000000 l000000000 l000000000 

I 
SlXSWJO j a6ehp~&odau '?% 

98000000'0- lLLPL0000 000000000 00000000'0 96E.9 CZ JS 
6P6E00000- OZZLOOO0O- 000000000 000000000 LZ668C US 

Z6PC00000 CEE90000'0 000000000 000000000 C WLEZ IS 
000000000 000000000 000000000 00000000'0 91096 C aS 
E LZ6EOoo'O- 29 1LE LOO'O- 000000000 000000000 Z89'L CZ qS 
00000000C ZC CEO0000 000000000 899L8200.0- EGE'OZZ qd 
00000000'0 0000000O'C 00000000'0 00000000'0 899'CZZ IN 
OOOOOOCO'O 00000000'0 00000000 C 000000000 I Z6E'689 eN 
EEPP 1 100'0- 8 CZ CPOO00- 00000000 1. 60006E800- I CZ8'89E eN 

I .. . .I . .  . .  ,.. . 
~00000000'0 Is~EZEoo0o l000000000 loooooooo-0 I O9C'CEZ 03 I 
00000000'0 18 C990000'0 ~00000000'0 ~00000000'0 I 108'822 P 3  

~000000000 ~OOOOOOOO*O I88LLL0000 I L88'SLE e 3  
oooooOooo ~oooooooo0 ]000000000 ~ooooooo~o 1 L Q ~ P E Z  ea 
oooooouo~o looooooo~o looooooo~o looooooo~o I Lzs-Ecz ea 
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Blank (Elk) 308~,10:19:QoPM Rack 1,Tuhe 1 

Ag 328.068 -14.957 -11.972 -18.944 
AI 237312 0.94687 -1.4078 05IU)4 
AS 188.980 -0.CNHS64 -2.4039 0.36121 
B 249.772 11.476 7.4558 10306 
Ba 233527 80.038 78.519 77538 

Ca 315.887 149.15 142.99 148.15 
Cd 228.802 043017 0.053720 0.056349 
Co 231.160 8.9274 8.6186 10.928 

Cu 324.754 109.18 114.50 ' 107.28 
Fc 261382 7.5t66 2.9595 5.6008 

Li 610.365 80731 828.27 804.67 
Mg 279.078 ' 1.2929 O.lIl75 036707 
Mn 293305 5.6851 2.1164 13.158 ICs- A6127,56 
Na 589.592 1231.1 I2093 1233.1 
Na 568.821 -480.93 404.92 -499.66 
Ni 221.648 -0.001019 -0.81618 -0.88816 

Sb 217.582 -1.4308 '-1.2612 -0.30360 ICv(J 1-07+12676 
Sc 196.026 -0.11227 1.2989 0.43421 *C'O1-.51'512675 
Si 251.611 30.744 28.282 27563 
Sn 189.927 -0.007268 '4.49880 0.83773 
Sr 216.596 0.22916 -0.86992 -1.2704 
Ti 322.284 84.730 87.078 76.584 
TI 190.794 -1293 -1.5940 0.073585 
V 289.164 0.51640 -031568 0.11141 
Y 361.104 186540 187664 189307 
Zn 206.200 1.6802 1.0288 1.1085 
Zr 257.147 11.835 14.805 16.260 

Be 234.861 -2.7636 -3.4924 -55349 

Cr 267.716 4.6168 5.2537 3.5962 , 'cQ*33Y . c c b S 1 2 6 5 8  3/$& 
sm2Is12774 
3f-UlE 03-28- . JQK DLSSl2709 

#3s06 . K 728.181 79.760 moi n.760 Q)LOI e12775 

M~ 202.032 8 . m  7.0297 6.3289 

sm31s12618 
I1.I,.u)E 02-05-03 

rnICS=?377)2 

ICS-AB=SI2776 

1Cj'01-19S12589 sj-m~ m-05-03 smde 12 620 
Pb 220353 -5.1354 -2.7793 -053801 

A i  237.312 0.000000 ppm 1.254 6944.8 0.0 I8050 

B 249.772 0.000000 ppm 2.068 21.2 9.7460 
As 188.980 0.000000 ppm 1.501 219.4 -0.68409 

.- El Wanlw. Sbb W+ a%ia 'SD(lnt) %RSD(lnt) I t  (d5] 
Ag 328.068 0.000000 ppm 3.498 22.9 -'IS291 

r r  .. 

1.861 0.000000 ppm 1.437 36.6 -3.9303 
0.000000 ppm 3306 23 146.76 
ixnooOo Ppm 0.264 116.3 0.22675 
0.000000 ppm 1.254 13.2 9.4913 
0.000000 m m  0.836 18.6 4.4889 

ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fc 261382 
!: 728.12! 
Li 610.365 

Mn 293305 
Mo 202.032 
Na 589592 
Na 568.821 
Ni 221.648 
F'b 220353 
Sb 217582 
Sc 196.026 
Si 25l.611 
Sn 189.927 
SI 2165% 
Ti 322.284 
TI 190.794 
v 289.164 
zn 206.200 
a 257.147 

Mg 279.078 

2 . n  2.8 79.940 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
OM)(1ooo 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

12.930 
0.619 
5.635 
1.259 

13.186 
12.613 
0.493 
2.299 
0.608 
0.712 
I .668 
0.676 

5 3 1  
0.877 
0.416 
0355 
2.255 

0.716 

I .6 
104.5 
80.7 
17.1 

1.1 
2s 

86.7 
81.6 
60.9 

131.7 
5.8 

611.5 
121.9 

6.7 
95.6 

399.9 
27.9 
15.8 

813.41 
0.59256 
6.9866 
73772 
1224.5 

-492.17 
-056845 
-2.81 76 

-0.99852 
0.54027 
28.863 

0. I1056 
-0.63704 

82797 
-0.91659 
0.10404 

1.2725 
14300 

Standard 2 (Std) . .  ... 

A i  237312 48384 .4839.1 4864.9 

~a 233527 312009 311318 312582 

As 188.980 26695 2685.8 2692.4 
B 249.772 105880 107295 105%2 

Be 234.861 485004 482341 484714 
a\ 



I 

Pase3d389 . .  . .. 2003 03 2 m .  v@ .&Data Report 3 / 3 3  1455:44 AM -- 
Cd 228.802 68492 68499 68735 

' Co 231.160 46093 46079 46331 
Cr 267.716 263692 263902 265064 
Cu 324.754 
Fe 261.382 
Li 610365 
Mn 293305 

, Hi 221.648 
F'b 220353 
Sc 196.026 
SI 216.5% 
TI 190.794 
v 289.164 
Y 361.104 
7A 206.200 
Zr 251.147 

321602 
14425 

409510 
I16400 
12155 
13731 

2091.0 
43 I76 
3643.1 
61857 

191 134 
6457.4 
89388 

320387 
14375 

408281 
116245 
12131 
13722 

2093.7 
43158 
3626.5 
61784 

190672 
64626 
89381 

322892 
I4439 

4 10991 
I16866 
12201 
13780 

21095 
43968 
3638.1 
62120 

190417 
6489.4 
89945 

AI 237312 I0.m Ppm 15.136 03 4841.5 

B 249.772 1O.OOO Dpm 794319 0.7 106379 
Ba 233.527 
Be 234.861 
Cd 228.802 
co 231.160 
Cr 267.116 
Cu 324.154 
Fe 261.382 
Li 610365 
Mn 293305 
Ni 221.648 
W 220353 
Se 196.026 
S i  2 16.5% 
TI 190.794 
v 289.164 
Zn 206.200 
Zr 257.147 

As 188.980 1O.m ppm I 1.794 0.4 2682.6 

1o.m 
lo.m 
lo.m 
I0.m 
1o.m 
1o.m 
1o.m 
lo.m 
lo.m 
I0.m 
I 0.m 
I 0.m 
1o.m 
1o.m 
1o.OOo 
I 0.m 
I 0.OOo 

632.868 0.2 
1460.869 0.3 
138377 0.2 
141.492 0 3  
738.949 03 

33.618 0.2 
1360334 0 3  
323.291 0.3 
35358 03 
31.427 0.2 
9.969 0.5 

410.231 0.9 
8.855 0.2 

176321 0.3 
17.142 0.3 

323.108 0.4 

1252486 0.4 

311970 
484020 
68576 
46167 

2642 I9 
32 1 627 

14413 
409596 
I16504 
12162 
13744 

2098.0 
43634 
3636.3 
61920 
6469.8 
8957 1 

Sb 217.582 985.64 99632 996.38 
Si 251.611 18710 18808 19019 
Sn 189.927 6088.0 6101.4 6123.1 
Ti Xt;& ;:910 ?Z95 723C8 
Y 361.104 192502 192592 193692 

4 

::pJ',> w&&f&: ..&)rn && ,~;'+tg&: ,::", : :@)(p*)?*w.$t) i >::ja;(q$) 
"Mo 202.032' ZOOM) pph 103.701 1.5 6961.5 

Sb 217.582 2.oooO ppm 6.184 0.6 992.78 
Si 251.611 1O.ooO ppm 157.919 0.8 18845 
Sn 189.927 1 0 . ~  ppm 17.697 0.3 6104.1 
Ti 322.284 10.000 plm 206.634 0.3 72141 

Standard 3 (Std) 

Na 589592 1337856 I336218 1336684 
Na 568.821 2001.0 2036.7 2053.8 
Y 361.104 192158 193153 192973 

No 589.592 10.O00 ppn 843.614 0.1 1336919 
Na 568.821 1O.ooO ppn 26.919 13 20305 



2003 03 28.1PK. Vsia All Data Rqmtt. 3/30103.1h5544 AM 
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K 728.181 152447 IS2992 152998 
Mg 279.078 85588 85623 85340 
Na 589.592 14320109 14307603 14241573 
Na 568.821 27024 27026 26927 
Y 361.104 183335 183669 184239 

pw;y;w&a ; w i ! >  ; p , 5 , : F *  :,,, ?<,”<, . 7 ,~ m~; ~ & 4 & & & Q  ,%,. *,p .<< *I %... ++<*: ,. *, , 

CO 315.887 ‘ 100.00 ppm I%!!! 05 512228 
K 728.181 100.00 ppm ’ 316.857 0.2 152812 
Mg 279.078 100.00 ppm 154.281 0.2 85517 
Na 589.592 100.00 ppn 42198.469 0.3 14289761 
Na 568.821 100.00 ppm 56.421 0.2 26992 

Ag 328068 CIlihrmtior (ppm) 3nSlru, 1 0 x 4 1  F’M Correlation M i i e n t :  I.OO(UJR@ 

standard 2 63037 2m 2 . m  0.000000 0.0 
Cum Type: Linear Equation: y=3  1526.2 x +-15.2912 

A I  237312 Calihrrtion (ppm) 

Standard 2 4847.5 1o.Ooo I 0.m 0.000000 0.0 
Cum Type: Liv E q u a h  y = 484.745 x + 0.01 80498 

As 188.988 CIlirrtioa ( p p )  3/38103,10SAl PM Cornlation Cocffiicnt: 1.800900 

standard 2 26826 1o.ooo 1o.ooo 0.000001 0.0 
Cum Type: Limar Equation: y = 268.324 x + -0.684086 

Standard 2 106379 1o.Ooo 1o.OOo 0.000000 0.0 
Cum Type: Linear Equation: y = 10636.9 x + 9.74597 

Sandmi i 31!97C .* !Cw 1c.w . 0.000000 0.0 
Curve Typc: Linear E q u a t k  y - 3 1189.1 x + 78.698 

standard 2 484020 1o.Ooo 1 0.m 0.000000 0.0 
Curvc Type: Linear Equrtion: y = 48402.4 x + -3.9303 

308N3~10341 pM Correlation CorffiienG 1.000000 

std3 lox 512228 100.00 100.00 0.000000 0.0 
CumTyp:Lincar EquatiOn:y~5120.81 x +  146.763 

Cd 228892 CaiihratiOD (ppn) 3R8lru, 103:41 PM Cornlaha Cotffiicntr 1.000db0 

standord 2 68576 1o.Ooo lo.m 0.000000 0.0 
Curvc Typc: Linear 

Co 23l,l@l Qlihrrtion @PI@) 308llU,1034:41 Correlation Cocfficicnt: 1.- 

standard 2 46167 1o.Ooo lo.m 0.000000 0.0 
CurvcType:Linear EquatiOn:y-4615.8~ +9.49129 

Equation: y - 685753 x + 0.226747 

3/28103 10-341 

standard 2 264219 1o.Ooo 10.m 0 M ) o  0.0 
Cu~Typc:Linear EquatiOn:y=2642I5 x+4.4889 



. PaaelOf389 
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3/281113.1034:41 PM Corrrlatinn Coeff~ient 1.000000 

standard 2 321627 1o.ooo 1o.ooo 0.000000 0.0 
Cum Type: Linear Equation: y = 32151.7 x + I 10317 

.. 
standcad 2 14413 1o.m I0.m 0.000000 0.0 
Curve Typc: Linear Equation: y = 1440.74 X + 5358% 

. .  

standard 3 14737 lo.m lo.m 0.000000 0.0 
std3 lox 152812 100.00 IOO.OO 0.000000 0.0 
Curve Type: Qqdiatic Equation: y = 0.684 17 x' + 1458.91 x + 79.9403 

standard 2 4095% I0X)o 1o.m 0.000000 0.0 
Curvc Type: Linear Equation: y = 408783 x + 8 13.4 I4  

std3 lox 85517 Ioo.OO IOO.OO 0.000000 0.0 
C u m  Type: Linear E.quab y = 855.166 x + 0.592358 

c; 

MBm3,10~41  PM Corrclrtior Cocffwht: 1.000008 
%E?ra @* 'Enbr MI 295365 Cslihntku (ppm) 

w fbgs fnr. (A) 
Blank 6.9866 0.000000 0.000000 - 
Standard 2 I16504 1o.OOo 1o.OOo 0.000000 0.0 
Curve Type: Linear Equation: y = I 1649.7 x + 6.98665 

2003-03-28JPK. Vsta All Data Repoh 3130103,105544 AM Pagead389 

Blank 
Standard 4 ' 6961.5 2.oooo 0.000000 0.0 
C u m  Type: L i m r  ~quatii: y = 3477.07 x + 737721 

. .  &idLN!? . 1336919 * IO.OM . 1O.OOo 0.000000 qo 
std3 lox 14289761 100.00 . 100.00 0.000000 0.0 
CumType:Quadratic E q u a h y =  103.51 x'+ 132534x+ 1224.49 

standard 3 2030.5 1o.OOo I O M M  0.000000 0.0 
std3 lox 26992 100.00 100.00 0.000000 0.0 
cum T ~ :  finear ~q~ation: y = 2n.354 x + -743.009 

Ni 221~.Csl ihnt ion (ppa) uzI)r03,10A41 eM Corrcbtbn Cocffiient 1.OOOOOO 

Standard 2 12162 lo.m lO.Oo0 0.000000 0.0 
Curve Type: Linear E q u a t k  y' 1216.3 x + -0568453 

standard 2 13744 10.0oO 1O.OOO 0.000000 0.0 
C~t~.Typ~:Lin*u Q u a t h y =  1374.73~+-281757 

sendard4 992.78 2.MMo . 2.MMo 0.000000 0.0 
C u m  'Type: L i r  Equation: y= 4%.889 x + 4.998523 
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standard 2 2098.0 I o.oO0 1o.m 0.000000 0.0 
Curve Type: Linear Equation: y = 209.75 I i t O..WO27l 

standard 4 I8845 lo.m lo.m 0.000000 0.0 
CurwType:Linear Equation:y= 1881.65x+28.8627 

standard 4 6104.1 I o.oO0 I 0.m 0.000000 0.0 
Curve Type: Linear E q u a t h  y = 6 10.403 x + 0. I 10556 

standard 2 43634 I 0.m 1O.OOO a000000 . 0.0 
Curve Type: Linear Equation: y = 4363.43 x + -0.637001 

standard 4 72141 1o.oO0 IO.oO0 0.000000 0.0 
Curw Type: Linear Equation: y = 7205.81 x + 82.7972 

standard 2 36363 1o.m 1o.OOo 0.000001 0.0 
Curve Type: Linear Equation: y = 363.723 x + -0.91659 

V289.144 Cnlihrstioa (ppm) 3R8m3,1094:41 PM Correlation Cwflicient: 1.OOOooO 

Blank O.leoo4 0.000000 0.000000 - 
l+bd Fw IIK(&) SlilChc. CakConc. E m  O/oEna 

Standard 2 61920 I o.Oo0 1O.ooO 0.000000 0.0 
C u m  Typc: Linear Equation: y = 6192.01 x + 0.104044 

Page 10 of 389 2003 03 281PK. Veta All Data Repon 3130103,105544 AM 

standard2 6469.8 I o.Oo0 1o.OOo 0.000000 0.0 
Cum Type: Linear Equation: y = 646.852 x + I .27246 

standard 2 89571 1 0.OOO 1o.OOO 0.000000 0.0 
Curve Type: Linear Equation: y = 8955.71 x + 143003 

2498.7 
1356.5 
21098 

157717 
244990 
259433 
34409 
23146 

132587 

7253.9 

204052 
4228 I 
58813 

3505.8 
7225629 

I2708 
6145.8 
6883.6 
508.23 
1046.5 
9633.8 

163377 

71633 

2512.7 
1354.0 
21 164 

I57923 
244249 
259566 
3453 I 
23111 

132827 
162570 
7251.8 
77672 

20343 I 
42236 
58866 

35563 
7244575 

12771 
6 I595 
6885.0 
51033 
1061.9 
%91.2 

251 I5 
1351.0 
21149 

157572 
243595 
258774 
34469 
23100 

132486 
162410 
7233.7 
77339 

202957 
42207 

35775 
724 1 886 

12746 
6139.2 
6886.4 
508.13 
1067.5 
97 19.7 

58102 

AI 237312 
As 188.980 
B 249.772 
8. 233527 
Be 234.861 
(3 315.887 
Cd 228.802 
co 231.160 
0 267.716 
Co 324.754 
Fc 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589592 
Na 568.821 
Ni 221.648 
Pb 220353 
Sb 217582 
sc 1%.026 
Si 251.611 
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Sr 216.5% 21841 22028 22003 
Ti 322.284 36408 36488 36140 
TI 190.794 17621 17829 17865 
V 289.164 31679 31707 31623 
Y 361.104 184607 185764 186679 

Zr 257.147 45183 45574 45573 
Zn 206.200 3257.6 3272.9 3249.9 

03 2507.6 5.1372ppn: Y361.104 102.744Xl AI  237312 5.1372 
As 188.980 
0 249.772 

Be 234.861 
Ca 315.881 
cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261.382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202032 
Na 589.592 
Ni 221.648 
Pb 220.353 
Sb 217.582 
Se 196.026 
Si 251.611 
Sn 189.927 
Sr 2165% 
Ti 322.284 
TI 190.794 
V 289.164 
Zn 206.200 

~a 233527 

5.0466 
1.9886 
5.0543 
5.0476 
50.6 I5  
5.0307 
5.01 IO 
5.0197 
5.0623 
5.0544 
51.826 
4.9721 
49.395 
5.0462 
1.0178 
52.425 
5.0503 
5.0121 
1.0330 
5.0446 
5.1299 
5.0079 
5.0308 
5.0309 
4.8586 
5.1305 
5.0284 

.. 
PPm 

.... _. 

0.0 I 55100 
0.01ouz 
0.003278 
0.005667 
0.014423 
0.082841 
0.008895 
0.005198 
0.006628 
O.Ol6128 

0.11907 
0.013433 
0.043 I28 
0.007 I78 
0.0 I0595 
0.071488 
0.008520 
0.001029 
0.002509 
0.05 I857 
0.023259 
0.01 730 1 
0.023137 
0.025272 
0.036221 
0.006925 
0.01 8135 

0.00~142 

0.2 
0.2 
0. I 
03 
0.2 
0.2 
0. I 
0. I 
03 
0.2 
0.2 
0.3 
0.1 
0. I 
I .o 
0.1 
0.2 
0.0 
0.2 
I a 
0.5 
0.3 
0.5 
0.5 
0.7 
0. I 
0.4 

1353.8 
21137 

I57737 
244278 
259257 
34470 
231 19 

132633 
162786 
7246.5 

203480 
42241 
58793 

3546.5 
7237364 

6148.2 
6885.0 

1058.6 
%81.6 

. 3058.2 
21957 
36345 
1777.2 
3 I670 
3260.1 

77548 

5oaw 

5.0466ppn 
I9886 ppm 
5.0543 ppm 
5.0476 ppm 
50.6 I5 ppm 
5.0307 ppm 
5.01 IO ppm 
5.0197ppm 
5.0623 ppm 
5.0544 ppm 
51.826 ppm 
4.9721 ppm 
49.395 ppm 
5.0462 ppm 
1.0178ppm 
52.425 ppm 
5.0503 ppm 
5.0121 ppm 
1.0330.ppm 

5.1299ppm 
5.0079 ppm 
5.0308 ppm 
5.0309 ppm 
4.8586 ppm 
5.1305 ppm 
5.0284 pprn 

,5.0446 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
.Y 361.104 
Y.361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 

100.93251 
99.43 130 

100.95258 lO1.22984 

100.6147l 
100.22028 
100.39474 
101.24633 
101 .OS798 
103.65170 
99.44156. 

100.92377 
IO I .78479 
104.85059 
101.00532 
100.24 I33 
103.29942 . 
100.89198 
102.59853 
100. I5771 
100.61661 
100.61 760 
97.17294 

102.61027 
100.56880 

101.08582 

98.78959 
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. -  
A i  ,2373;2 
As 188.980 

Ba 233.527 
Be 234.861 
Ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610.365 
Mg 279.078 
Mn 793305 
Mo 202.032 
)Ja 589592 
Na 568.821 
Ni 221.648 
Pb 220353 
Sb 217582 
Se 196.026 
Si. 251.611 
Sn 189.927 
Sr 2165% 
Ti 322.284 
TI 190.794 
v 289.164 
Y 361.104 
Zn 206.200 
Zr 257.147 

0 249.712 

0.88924 
0.18864 
37.287 
79.139 
1.7386 
216.13 

-0.81049 
7.9628 
9.1650 
105.75 
7.5716 
121.49 
789.05 
5.9126 
5.8996 
28.198 
4629.8 

-47134 
-3.4414 

- I A264 
23615 
33. I 4 0  
I .m 

05%24 
86.226 
5.oO09 

0.29 I75 
194555 

10.5% 

-4.12~) 

15477 

4 2539 
26841 
31312 
81.686 
-2.0097 
215.75 

-28615 
10.106 
7.2166 
101.03 
1Ox)IS 
136.69 
809.71 
8.7806 
10.120 
26728 
46843 

-493.98 
-1.92M 

45184 
I .7685 

-1.5701 
-1.5984 
86.094 
3.7889 

:2.0791 
192846 
28671 
9.8589 

-1.9581 

n.215 

27547 
0.92139 
30.870 
83.129 

-1.9336 
215.25 

032709 
10.699 
5.6387 
106.84 
10.793 
I2933 

8.758 I 
4.6032 
27.132 
4658.2 

778.98 

-501.24 
-15671 

-1.7870 
23527 

0.46474 
30.153 
24569 
1.5141 
87.753 
1.6185 

-4.7424 
194056 
29936 
10.936 

c' 
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4i 
As 
B 
Ea 
Be 
Ca 
cd 
co 
Cr 
cu 
Fe 
K 
Li 

Mn 
Mo 
Na 
Ni 
Pb 
sb 
se 
Si 
Sn 
Sr 
Ti 
n 
V 
zn 
zr 

Ms 

237312 
188.980 
249.772 
233527 
234.861 
315.881 
228.802 
231.160 
267.716 
324.754 
261382 

610.365 
279.078 
293305 
202.032 
589592 
22 I .648 
220353 
217.582 
196.026 
251.611 
189.927 
216.5% 
322.284 
190.794 
289.164 
206.200 
257.147 

728.181 

0.00 I6 I &I 
0.007260 
0.002199 
0.000084 
0.000065 
0.013464 

-0.000191u ' 

O.OOC047u 
0.000108 

-0.000182n 
0.0021139 
0.033745 

0.008448 
-0.oooOlOU 
0.005745 
0.025906 

-0.00143011 
0.001 159u 

-0.004520U 
0.004726U 
oMWlo5u 
0.~1289u 
o.Oo0186u 
0.000532 
O.Ol#UII 

-0.000364u 
0.001848 

-0.ooo4 I Sa 

-0.ooosnu 

ppn 
PPm 
m 
Ppm 
m 

0.004148 2563 
0.004780 65.8 
0.000337 153 
0.000065 l7.0 
O.ooow4 67.8 
O.ooM)8l 0.6 
o.ooo236 1232 
O.oo(u12 662.9 
0.000067 61.9 
0.000096 527 
0.001167 41.1 
0.005211 15.4 
o.tmo383 n1 
0.001929 228 
0.000248 25673 
O.OOO218 3.8 
0.000205 0.8 
o.OOO819 51.2 
0.002400 207.0 
0.005719 1265 
0.004626 97.9 
0.001559 221.1 
O.WJ3541 274.6 
0,000367 197.2 
0.000128 24.0 
0.004712 39.0 
0.000407 111.6 
0.001238 67.0 
0.000011 17.2 

0.80002 0.001618ppm 
I .2647 0.007260 ppm 
33.157 0.002199ppn 

-0.73489 0.000065 ppm 
215.71 0.013464ppm 

9.5890 0.000047ppm 
73401 0.000108ppn 

9.4601 0.002839ppn 
129.17 0.033745 ppm 
792.58 -0.ooo527 p p n  
7.8171 0.008448 ppm 
6 . a ~  -0.ooo010 ppm 
27353 0.005745 ppm 
4657.4 0.025906 ppm 

-1.2446 0.001159ppm 

ai318 o . m ~ p p n  

-1.1150 -0.WI91 ppm 

10454 -0.0001Mppm 

-23095 -0.001430ppm 

-3.2440 -0.004520 ppm 
1.53 16 0.004726 ppm 
30.1 89 0.000705 ppm 

0.89704 0.001289ppm 
0.17065 0.000186ppm 
86.691 0.000532 ppm 
3.4694 0.012081 ppm 

-2.1766 -0.000364 ppm 
2.4694 0.00 I848 ppm 
10.597 -0.ooo415 ppm 

Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 

0.00162 
0.00726 
0.00220 
O.ooM)8 
0.00007 
0.01346 

-0.00019 
O.ooOo5 
o.Oo011 

-0.00018 
0.00284 
0.03374 

4.00053 
0.00845 

-0.oooO 1 
0.00574 
0.02591 

-0.00143 
0.001 16 

-0.00452 
0.00473 
o.oO07o 
0.00129 
0.00019 
0.0053 
0.012082 

-0.00036 
0.00185 
-0.oO04 I 

AI  237.312 2.3917 -3.8527 5.94% 
AS 188.9ao 263.97 264.20 262.64 
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Ea 233527 96.969 I0057 102.76 
Ee 234.861 49074 48293 49574 
Ca 315.887 6245.5 6226.4 6248.1 
Cd 228.802 71433 7154.7 7179.6 
Co 231.160 4917.0 4901.4 49226 
Cr 267.716 nus 276'16 m 3 1  
cu 324.754 33734 33527 ~ X K Q  
Fe io:3d? 1508.3 W7.! !5!6.6 
K 728.181 15751 150.44 14035 
Li 610365 40701 40631 40738 
Mg 279.078 921.49 922.67 923.49 
Mn 293.305 12099 12091 12121 
Mo 202.032 3550.2 36003 3646.8 
Na 589592 16755 16789 16164 
Na 568.821 -451.91 -431.02 -46154 
Ni 221.648 1273.1 1271.4 1271.7 
Pb 220353 1431.9 1427.7 1428.3 
Sb 217582 507.18 503.75 513.18 
Se 196.026 206.18 208.94 215.48 
Si 251611 161.41 159.80 161.11 
Sn 189.927 -1.0817 1.6702 1.7690 
SI 2165% 4549.8 4579.9 4594.7 
Ti 322284 7382.9 738336 7411.4 

190.794 372.82 31538 383A 

Y 361.104 191280 1926% 192109 
2n 206.200 690.17 69330 687.13 

v 289.164 64773 607s.i m . 4  

z( 257.147 87821 m a 4  8980.7 

.>mc ,;y&&@p: *&@@&+&;$,;:~~*, *,, . .. , 

4g '328.068 -0.- ppn 

B 249.772 0.002~14 p ~ n  
~a 233.527 o.mn ppm 

41 237312 -0.OOO584u ppm 
As 188.980 0.98441 ppm 

Be 234.861 1.0122 ppm 
Ca 315.881 1.1928 ppm 
Cd 228.802 1.0448 ppn 

0.010237 1753.4 1.4962 4.OW584 ppm Y 361.104 

0.000135 5.9 28.667 0.002274ppm Y361.104 
0.000094 16.8 100.10 0.000557ppm Y361.104 
0.013340 I 3  48980 IDi22ppm Y361.104 IOl.21687 
0.002323 02 6240.0 1.1928ppm Y361.104 119.28255Q 
0.002707 03 7159.2 1.0448ppm Y361.104 104.47620 

0.003145 03 263.60 0.9a4.47ppn ~361.104 9 a . a m  
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Cr 267.7% 
Cu 324.754 
Fc 261382 
K 728.181 
ti 610365 
Mg 279.W8 
Mn 293.305 
Mo 202.032 
Na 589.592 
Ni 221648 
Pb 220.353 
Sb 217.582 
se I%.&% 
Si 251.611 
Sn 189.927 
Sr 216.5% 
Ti 322.284 
TI 190.794 
v 289.164 
zn 206.200 
Zr 257.147 

1.0476 
1.0457 
I .053 1 

0.044738 
0.97581 

1.0784 
1.0384 
1.0330 

0.1 I728 
. 1.0469 
I .0440 
I .0259 

O.W% 
0.070172 
o.Oo072 I u 
I .0483 
1.0132 
I .0347 
1.0513 
1.0627 

0.99 I40 

.. 
ppm 
PPm 
PPm 
Ppm 
Ppm 
PPm 
PPm 
Ppm 
ppm 
Ppm 
Ppm 
Ppm 
PPm 
PPm 
Ppm 
PPm 
P P  
PPm 
PPm 
PPm 
w m  

0.001640 
0.00569 I 
0.00336i 
0.005912 
0.001332 
0.001 176 
0.001340 
0.013898 
0.000130 
0.000721 
0.00 I630 
O.O0%09 
0.022766 
0.000455 
0.0026s 1 
0.005252 
0.002252 
O.Ol5184 
0.002602 
0.004770 
0.01 I I24 

0.2 
0.5 
0.3 

13.2 
0. I 
0.1 
0. I 
I3 
0. I 
0. I 
0.2 
0.9 
23 
0.6 

.367.8 
0.5 
0.2 
I5 
0.2 
0.4 
1.1 

27684 
33718 
1514.1 
149.44 
40690 
92255 
lZl04 

3599.1 
16769 
12721 
1429.3 
508.03 
210.20 

0.78586 
4574.8 
73926 
377.20 
6485.8 
6W.20 
8887. I 

1m.n 

1.0476 &I 
1.0457 ppm 
I .053 I ppm 

0.044738 ppn 
0.97581 ppm 

1.0784 ppm 
I .0384 ppm 
1.0330 ppm 

0.1 1728 ppm 
1.0469 ppm 
~.@wJ Ppm 
1.0259 ppm 

0.999% ppm 
0.070172 ppm 
0.000721 ppm 

1.0483 ppm 
1.0132 ppm 
I .0347 ppm. 
1.0513 ppm 
I .%27 ppm 

.0.99140ppm 

Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

104.76035 
10456840 
105.3 1419 

9158092 
107.84414 
103.83795 
103.29732 

104.68830 
104.40398 
10258529 
99.95567 

104.82974 
101.324lO 
103.46639 
105.13427 
106.27469 
99.14046 

A I  237312 507.49 501.01 499.28 
As 188.980 -0.12840 -0.23688 0.61279 

Ba 233.527 32091 31792 31936 
Be 234.861 0.75100 4.6824 1.0462 

Cd, 228.802 0.38658 4.1876 -0.64422 
Co 231.160 8.3855 11.214 12.176 
Cr 267.716 9.8499 19.756 14.334 
Cu 324.754 113.57 134.92 130.24 

B 249.n~ 1044s io491 1049s 

ca 315.8s-1 442.33 445.00 445.88 

2003 03 2WK. Vsla All Data Report. 3130103,10:55:44 AM Page 16 of 389 

K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589.592 
Na 568.821 
Ni 721.64541 
W 220353 
Sb 217.582 
Se 196.026 
Si 251.611 
Sn 189.927 
Sr 2 165% 
Ti 322.284 
TI 190.794 
v 289.164 
Y 361.104 
zn 206.200 
ZI 257.147 

13846 
789.23 
24579 
9.73 I 8  
47.907 
139052 
-222.74 
14.037 

0.40660 
-1.1953 
I .4222 
9368.9 
1232.8 
3.2709 
82.699 
3.1792 
2.0140 
193584 
2.2 I73 
95132 

13847 
763.89 
26.143 
8.0845 
39.653 
139155 
-204.80 
14.555, 

-0.40987 
-0.661 I I 

25278 
9413.6 
1243.3 
23219 
88.257 
33942 

I94214 
3.2108 
635.26 

-13542 

I3904 
156. I I 
27.974 
13.520 
31.811 
139068 

13.500 
-0.78709 
-2.2048 
3.391 1 
9439.7 
1251.7 
2.8318 
83.590 
2.8281 
1.8272 

2.0252 
490.89 

-201.48 

mno 

AI 237312 1.0330 p ~ m  0.008932 0.9 502.60 1 . 0 3 3 0 ~ ~  Y361.104 103.29969 
As 188.980 0.002792 ppm 0.001723 61.7 0.082505 0.002792ppm Y361.104 

Ba 233.527 1.0215 ppm 0.004799 0 5  31940 1.0215ppm Y361.104 102.15405 
Be 234.861 0.000126 ppm 0.000045 35.9 2.1608 0.000126ppm Y361.104 
Ca 315.887 0.058322 ppm 0.00036I 0.6 444.41 0.058322ppm Y361.104 
Cd 228.802 0.000187~ ppm 0.000421 2253 l J l 0 0  0.000187ppn Y361.104 
Co 231.160 0.000218~ ppm 0.000427 195.4 10.592 O.OOO218ppm Y361.104 
Cr 267.716 0.000384 ppm O.OOO188 48.8 14.647 0.000384ppn YM1.104 
Cu 324.754 0.000493 ppm 0.000349 70.8 126.25 0.000493ppm . Y361.104 
Fc 261.382 0.008883 ppm . 0.000921 10.4 18.163 0.008883ppm Y361.104 

Li 610365 -0.001073~ ppm 0.000424 395 . 769.74 -0.001073ppm Y361.104 
Mg 279.078 0.029982 ppm 0.001987 6.6 26.232 0.029982ppn Y361.104 
Mn 293305 0.000297 ppm 0.000239 80.6 10.445 0.000297ppm Y361.104 

B 249.m 0.98401 ppm 0.002627 03 io4n 0.98407ppm ~361.104 98.40138 

K 728.181 9.4076 ' ppm 0.022647 0.2 13865 9.4076pPn Y361.104 94.07647 
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a - 
Mo 
Na 
Ni 
Pb 
sb 
Se 
Si 
Sn 
Sr 
Ti 
TI 
V 
zn 
a 

- wiivelen. 
202.032 
589592 
22 I .648 
220353 
217.582 
196.026 
251.611 
189.927 
216.5% 
322.284 
190.794 
289.164 
206.200 
257.147 

&.r&:&E:? .. 
0.009322 ppm 

1.0345 ppm 
0.004090 ppm 
0.001694 ppm 

-0.000703II ppm 
0.009082 ppm 

4.9842 ppm 
2.0355 ppm 

0.000788 ppm 
0.00025611 ppm 
0.011237 ppm 
O.oDo036u ppm 

0.075120 ppm 

I.i., ._ .... 

0.001869 ppm 

..;,.:.-.I.. .,'J ...,) 
d . . .  .- ,.: L.  
, ,.:*,::,::::m: 

0.0023 I5 
0.00042 I 
0.000434 
o.ooo444 
0.001578 
0.004705 
0.01 9021 
0.015497 
0.000109 
0.000414 
0.000786 
0.000306 
O.OOO984 
0.026295 

~ %RSD 
24.8 
0.0 

10.6 
26.2 

2243 
51.8 
0.4 
0.8 

13.8 
161.6 

7.0 
851.1 
52.6 
35.0 

- ..I& '+/s...(iaj@g& .>&:;r. ~ , I ..i 

39.791 0.009322 ppm 
139092 1.0345 ppm 
14.03 1 0.004090 ppm 

-0.26345 0.001694 ppm - I3537 -0.000703 ppm 
2.4470 O.Oo9082ppm 
9407.4 4.9842 ppm 
1242.6 2.0355 ppm 
28082 0.000788ppm 
84.849 0.000256ppm 
3.1338 0.01 I237 ppm 

0.82900 0.000036ppm 

692.49 0.075120 ppm 
2.4844 0.001869ppm 

Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361;104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

. QC VahJe . 

103.44673 

99.68422 
101.77679 

A I  
As 
B 
Ba 
Be 
Ca 
Cd 
co 
Cr 
cu 
Fe 
K 
Li 

Mn 
Mo 
Na 
Na 

Mg 

2373 I2  
188.980 

233527 
234.861 

228.802 
231.160 
267.716 
324.754 
261.382 
728.181 
610.365 
279.078 
293305 
202.032 
589.592 
568.821 

249.112 

315.881 

1.9837 
-0.5 I646 

25370 
80.571 

I02549 
0.043690 

83379 
I0307 
110.02 
35674 
29147 

47159 
16956 

3.3047 
10.874 

2794240 
459 I .2 

3.1809 

0.68638 
0.4773 I 

21355 
8l.400 

102905 
-0.45600 

93123 
10.616 
116.46 
8.1927 
29246 

470. I 6  
17012 
10.813 
11.744 

2805 IO8 
4608.7 

1.2057 

-032955 
I A998 
24334 
83581 
3.6499 
102558 

-0.75947 
10.704 
8.2 I60 
104.24 
2.7438 
29134 

473.38 
16982 

8.2387 
9.5851 

2796557 
4594.8 
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Pb 220.353 -0.43657 -2.9432 0.94660 
Sb 217582 -4.5124 -1.0337 -2.3320 
SC 196.026 1.1808 -23087 0.89150 
Si 251.611 48.151 48.727 45.740 
Sn 189.927 1.5660 1.4243 -057192 
Sr 216.5% 3.7984 4.7988 5.0692 
Ti 322.284 91.801 89.870 88.269 
"9 .. :53.794 .n7359; 1.1~43 i.1126 
V 239.164 -10.029 -5.2979 1.7191 
Y 361.104 190290 190419 191071 
Zn 206.200 3.7764 27369 2.8667 
2r 257.147 11.847 9.5546 8.3902 

A? 237312 
As 188.980 

Ba 233527 
Be 234.861 
Ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fc 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589.592 . 
Ni 221.648 

Sb 217582 
Se 1%.026 
Si 251.611 
Sn 189.927 

B 249.112 

pb 220353 

0.00157711 
0.000363 
0.001308 
0.000101 
0.000092 

-0.00008811 
-0.000036~ 
0.000198 
4.000004U 
-0.00037ou 

19.760 
4.002722II 

19.859 
0.000040U 
O.O00%6 

0.00029711 
0.001465u 

4.00327511 
-0.002951u 
0.009926 
0.001140Il 

20.021 

mno 

0.002392 
0.003757 
0.0001% 
0.0000M 
0.000072 
0.039604 
0.000059 
0.000258 
0.000049 
0.000190 
0.002039 
0.041327 
O.ooOo39 

0.000328 
0.000312 
0.041834 
0.000507 
0.001434 
0.003538 
0.009232 
0.000842 
O.CQ1959 

0.033mi 

151.7 
86. I 
15.0 
49.2 
78.1 
0.2 

66.9 
725.2 
25.0 

44%.2 
551.3 

0.2 
I .4 
0.2 

819.6 
32.4 
0.2 

170.6 
97.9 

108.0 
312.8 

8.5 
171.8 

0.78019 0.001577 
0.48689 0.000363 ppm 
23.686 0.001308ppn 
81.851 0.000101 ppm 

0.55823 0.000092 ppm 

9.45 I2  -0.000036 ppm 
9.7131 0.000198ppm 
110.24 -0.000004ppm 

29176 19.760ppm 
471.71 -0.002722 ppm 
16984 19.859ppn 

2798635 20.770 ppn 
-0.19015 0.000297ppn 
-0.81 IO7 0.001465 ppm 

-0.078802 -0.00295 I ppm 
47539 0.009926 ppm 

0.80613 0.001140ppm 

10x71 20.021 ppm 
-039059 -0.000088ppm 

4.8346 -0.000370ppm 

7.4522 o.ooooappm 
10.734 o.oO0966ppm 

-2.6260 -0.003275 PPIII 

Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 100.10517 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 98.80223 
Y 361.104 
Y361.104 99.29603 
Y 361.104 
Y 361.104 
Y 361.104 103.85066 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
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Ti 322.284 O.OOO994 ppm 0.000245 24.7 89.980 O.OOO994ppm Y 361.104 
TI 190.794 0.004570 ppm 0.003607 78.9 0.74033 0.004570ppn Y361.104 
V 289.164 -0.000748~ ppm O.ooo955 127.6 -4.5358 -0.000748ppm Y361.104 
Zn 206.m 0.002865 ppm 0.000876 30.6 3.1266 0.002865ppm Y361.104 
Zr 257.147 -0.OOO488u ppn 0.01% 40.2 9.9307 -0.ooo488ppm Y361.104 

A i  237312 
As 188.980 

Ba 233527 
Be 234.861 
Ca ' 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589592 
Ns 568.821 
Ni 221.648 
W 220353 
Sb 217.582 
Se 196.026 
Si 251.611 
Sn 189.927 
SI 216.5% 

B 249.772 
. -1.0287 

14.01 I 
82038 

147.14 
-3.0262 
8.01 I2 

108.10 
7.6923 
119.15 
772.86 

0.59809 
I .9049 
7.9042 
1137.2 

-481.19 
-1.8289 

-0.43 160 
-20924 

1 .so92 
29.849 

-0.36185 
-0.72807 

-2.95 18 

0.91287 

.0.93550 
17.675 
80529 

4.1445 
145.14 

-0.42680 
935a7 
6.2375 
103.69 
5.8458 
106.51 
764.03 
2475 1 

-1.5468 
7.8564 
I 120.6 

-465.42 
-1.6839 

I .4932 
-4.0675 
0.71469 
28.451 

-0.20581 
-0.1 IO27 

0.08t900 
14.757 
80.637 ' 

-4.0952 
138.75 

-1.1252 
7.2966 

0.645 I3 
98.407 

125.2 I 
761.14 

0.36922 
28273 
8.1023 
1 127.5 

-473.89 
0.19224 
- I  .8254 - 1.1326 
1.0792 
28.789 

12501 

8.7402 

0.0 I 7752 

Ti 322.284 84.819 82.374 78.174 
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V 289.164 0.89189 -1.5690 -2.5294 
Y 361.104 191358 -191854 193130 
Zn 206.200 3.2551 2.1490 -0.49037 
Zr 257.147 7.5514 5.6949 10.081 

As 188.980 

Ba 233527 
Be 234.861 
Ca 315.887 
cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 

K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
ua 589.m 
Ni 221.648 
W 220353 
Sb 217582 
Se 196.026 
Si 251.611 
Sn l89.92? 
Sr 216.596 
Ti 322.284 
71 190.794 
v 289.164 
Zn 206.200 
ZI 257.147 

B 249.172 

FC 261382 

-0.m2m1 
0.002536~ 
0.000537 
0.000076 
0.000003~ 

-0.000603u 
-0.000ubU 
-0.000258II 
-0.000072~ 
-0.000217~ 
0.001429 
0.025380 

-0.001 18111 
O.ooo6a9U 

-0.000509u 
0.000166 

-0.00072 I u 
-0.ooo44 I u 
0.001869 

-0.00288& 
0.002673 
0.000088u 
-0.- 
0.00017811 

-0.00014211 
0.002542 

-0.00019OU 
o.Oo0564u 

-0.00073ou 

0.01 1873 
0.00367 I 
0.000182 
O.ooOo27 
O.ooOo14 
O.CWIS5 
0.000196 
0.000227 
0 . 0 1  I9 
o.ooo151 
0.001017 
0.006541 
0.000149 
0.00135 I 
0.000198 
0.000037 
0.00OW 
0.000927 
0.001212 
0.003012 
0.001896 
O.OOO388 
0.000313 
0.000232 
O.ooo466 
0.00 I 898 
0.000285 
0.002975 
0.000246 

462.2 

33.9 
35.5 

440.8 
141.9 
76.7 
87.9 

166.9 
69.6 
71.2 
25.8 
I26 

208. I 

226 
8.7 

2103 
64.9 
IO45 
70.9 

438.6 
65. I 

130.1 
328.2 
74.7 

149.9 
527.2 
33.7 

144.8 

3a9 

- 1.2303 -0.002569 ppm 
-0.003433 0.002536 ppm 

15.481 0.000537 ppm 
8 I .068 0.000076 ppm 

-3.7305 0.009003 ppm 
143.68 -0.000603 ppm - 1 326 1 ~.OOO256 ppm 
8.2222 -0.000258 ppm 
2.5985 -0.000072ppm 
103.40 -0.000217ppm 
7.4261 0.001429ppm 
I 16.% 0.025380 ppm 
766.01 -0.001 181 ppm 
1.1475 0.000&09ppn 
1.0618 -0.000mPpn 
7.9543 0.000166ppm 
I m.4 -0.000721 ppm 

-1.1069 6.00004lppm 
-0.25459 0.001869ppm 
-2.4308 -0.002883 ppn 
1.1010 0.002673 ppm 
29.030 0.000088ppn 

-0.18330 -0.OOO480ppm 
0.13727 0.000178ppn 
81.789 -0.000142ppn 

0.002766 0.002542 ppn 

1.6379 O.OOO564ppm 
7.77% -0.000730 ppm 

-1.0688 -0.00019oppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y36l.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.101 
Y 361.104 
Y 361.104 
Y 361.104 

-0.00257 
.O.W2s4 
0.00054 
O.ooOo8 
0.00000 

-0.00060 
-0.00026 
-0.00026 
-0.oooo7 
-0.00022 
0.00143 
0.02538 

-0.00118 
0aw65 

-0.00051 
0.00017 

-0.00072 
-0.Ooo44 
0.00187 

-0.00288 
0.00267 
0.00009 

-0.OOO48 
O.Ooo18 

-0.00014 
0.00254 

-0.00019 
O.Ooo56 
-0.o0073 
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' A I  237312 27.624 24.971 26525 
As 188.980 
0 249.l72 

Be 234.861 
Ca 315.887 
Cd 228.802 
co 231.w 
Cr 261.116 
Cu 324.754 
Fc 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589592 
Na 568.821 
Ni 221.648 
Pb 220353 
Sb 217582 
se 196.026 
Si 25ldll 
Sn 189.927 
SI 216.596 
Ti 322.284 
TI 190.794 
v 289.164 
Y 361.104 
Zn 206.200 
Zr 257.147 

233521 

13.651 
537.79 
40131 
187.46 
734.19 
32523 
60.453 
n 5 . a  
71439 
45.223 
247.72 
11513 
93.051 
128.93 
40.919 
15945 

-436.20 
12948 
I2764 
23775 

Om379 
472.47 
321 13 
45.769 
155.25 
4.7466 
69.915 
193486 
14.601 
89.135 

15.785 13.458 
m.35 540.72 
40731 405.71 
191.95 189.79 
74052 731.95 
57.774 35342 
57.493 57.684 
280.73 27950 

46.822 49.893 
259.41 27030 
1161.4 . 1158.5 

121.90 126.25 
37587 36.m 
15892 15920 
-434.90 -459.18 
12.205 12.085 
13.795 12.499 
3.5424 3.0143 
2.9124 1.2147 
47250 472.47 
31.130 30.148 
47506 44313 
155.39 15251 
2.7379 2.3468 
59.116 66.687 
193363 193678 
14.622 16.585 
93.609 96.570 

77534 781.67 

90.523 883% 
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" 
AI 237312 
As 188.980 
B 249.772 
Ba 233527 
Bc 234.861 
Ca 315.887 
Cd 228.802 
Cn 2.?1.16@ 
Cr 267.716 
Cu 324.754 
Fc 261.382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589392 
Ni 221.648 
Pb 220353 
Sb 217582 
sc 196.026 
Si 251.611 

I 2 1 6 s  
Ti 322284 
n 190.794 
v m.164 
zn 206.200 
2r 257.147 

sn n9.m 

0.054306 
0.055829 
0.049823 
0.010454 
0.004004 
0.11537 

0.005 I52 
0.0 I 059 I 
0.01037 1 
o.om44 
0.029170 
0. I2280 

0.008418 
0.10532 

0.010190 
0.008930 
0.1 1082 

o.o1ou)9 
0.01 1534 
0.00801 9 
0.004942 
0.23576 

0.0508 I9 
0.010652 
0.009922 
0.01 1495 
O.OlM57 
0.021616 
0.008781 

0.002750 
0.0048 I4 
0.000150 
0.000100 
0.000046 
0.000622 
0.000383 
0.000359 
0.000108 
0.000123 
0.001647 

0.000128 
0.002726 
0.000304 
o.ooo63 I 
0.MXyLM 
0.000385 
0.000198 
0.001174 
O.WS703 
0.000009 
0.001609 
0.000366 
0.000226 
0.003540 
0.000895 
01101762 
O.OOO4 I8 

o.oom9 

5.1 
8.6 
0.3 
1 .o 
I .2 
0.5 
7.4 
3.4 
I .O 
0.6 
5.6 
6.3 
1.5 
2.6 
3.0 
7. I 
0.2 
3.7 
4 3  

14.6 
115.4 

0.0 
32 
3.4 
2.3 

30.8 
8.5 
8.2 
4.8 

26.373 
14.298 
539.62 
404.78 
189.73 
737.55 
35.213 

278.51 

47313 
259.14 
1157.1 
90.6% 
125.69 
38.421 
15919 
12.413 
13.019 
29781 
1 5770 
472.48 
31.130 
45.863 
15438 
3.2771 
65.240 
15.269 
93.105 

58.543 

717.13 

0.054306 b m  
0.055829 ppm 
0.049823 ppm 
0.0 I0454 ppm 
WJo4oO4 P P  
0.1 1537 ppm 

0.005 I52 ppm 
0.010591 ppm 
0.01 U37 I ppm 
0.020744 ppm 
0.029170 ppm 

0.0084 I8 ppm 
0.10532 ppm 

0. I2280 ppm 

0.010190 ppm 
0.008930 ppm 

0.0 I0309 ppm 
0.01 1534 ppn 

0.1 IO82 ppm 

0.008019 ppm 
0.004942 ppn 
0.23576 ppm 

0.0508 I9 ppm 
0.010652 ppm 
0.009922 ppn 
0.01 I495 ppm 
0.0 I0557 ppm 
0.021616ppm 
0.008787 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.1W 
Y %!.I04 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.IW 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 

108.61269 
I I 1.65874 
99.64632 

104.53648 

115.37080 

105.90785 
11)3.7101 
103.72098 
116.67956 
122.8032.5 
84.17824 

10531700 
101.89810 
89.29951 

110.81772 
103.08603 
115.34164 
80.18528 
49.42494R 

117.88019 
101.63755 
106.51778 
99.22365 

I 14.95286 
10557040 
108.08 I45 
81.874 I5 

A I  237312 20.715 21.809 22.168 
AS 188.9~1 2.6414 4.0419 4.27% 
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~a 233527 

22a.802 

Be 234.861 
.Ca 315.887 

co 231.160 
Cr 267.716 
CU 324.754 
Fc 261382 
K 728.181 
U 610365 
Mg 273.078 
Mn 293305 
Mo 202.032 
Na 589.592 
Na 568.821 
Ni 221.648 
w 220.353 
Sb 217.582 
Sc 196.026 
Si 251.611 
Sn 189.927 
8 2165% 
Ti 322.284 
n 190.794 
V 289.164 
Y 361.104 
2n 206.200 
Zr 257.147 

81.180 
473.08 
22338 
68.807 
481.83 
54633 
1730.4 
12.472 
132.53 

6.7182 
362.44 
33563 
4530.3 

-448.03 
96.625 
132.69 
55.784 
1.2182 
36.140 

0.5851 1 
25447 
78.1 76 
63 I53 
63 I A9 
193616 
31.063 
I2095 

na.79 

84.290 

22133 
67.657 
484.30 
55 I .73 
17412 
8.9902 
131.77 

53243 
366.a 
3.6914 
4550.1 

-43 1.05 

482.n 

n8.x 

98.829 
I 39.27 
54.638 
2.5105 
36.64 I 

0.041887 
4.1 8795 

88.534 
7.0880 
644.78 
194769 
29.644 
6.3335 

80.895 
479.90 
22338 . 
73.189 
488.68 
545.79 

9.4034 
128.48 
750.84 
9.641 I 
366.56 
3.0675 
4525.4 

-491.46 
100.85 
139.09 
56.076 
3.1300 
35.562 

0.81054 
83.269 
7.1010 
637.75 
I94392 
29384 
9.1598 

1748.2 

-1.1753 

. .  

A1 237312 0.044385 ppm 0.001561 3 5  21.564 0.044385ppm Y361.104 
AS 188.980 0.016159 ppm 0.003294 20.4 3.6529 0.016159ppm Y361.104 80.79579 
B 249.772 0.001000 ppm 0.000177 17.7 20.370 0.001000ppm Y361.104 
Ba 233.527 0.000097 ppm- 0.000060 62.1 82.1220.000097ppm Y361.104 
Be 234.861 0.009%9 ppm 0.000103 1.0 478.58 0.009969ppm Y361.104 99.68813 
Ca 315.887 0.014426 ppm 0.000232 1.6 222.70 0.014426ppm Y 361.104 
Cd 228.802 0.010158 ppm 0.000426 4.2 69.884 0.010158ppm Y361.104 lOl.5782S 
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Cr 267.716 0.020569 ppm 0.000124 0.6 547.95 0.020569ppm Y361.104 102.84462 
Cu 324.754 0.050727 ppm 0.000280 0.6 1739.9 0.050727ppm Y361.104 101.45409 
Fe 261382 0.003859 ppm 0.001320 34.2 10.288 0.003859ppm Y361.104 
K 728.181 0.034954 ppm 0.001475 4.2 130.93 0.034954ppm Y361.104 
Li 610365 -0.001097~ ppm 0.000391 35.7 769.29 -0.001097ppm Y361.104 
Mg 279.078 0.00777d ppm 0.002576 33.1 7.2279 0.007774ppm Y361.104 
Mn 293305 0.030756 ppm 0.000212 0.7 365.29 0.030756ppm Y361.104 102.52103 
Mo ?c2.c?2 .?.CW!521! z m -  0.000090 7.8 33717 -O.o01152ppm Y361.104 
Na 589592 0.024984 ppm ' O.OOW98 0.4 45313 0.024984ppm Y 361.104 
Ni 221.648 0.081696 ppm 0.001739 2.1 98.770 O.O80816%ppm. Y361.104 102.11977 
Pb 220353 0.10172 ppm 0.002726 2.7 137.02 0.10172ppm Y361.104 101.71801 
Sb 217.582 0.11381 ppm 0.001530 13 55500 0.11381 ppm Y361.104 94.84570 
Sc . 196.026 0.008324 ppm 0.004650 55.9 22862 0.008324ppm Y361.104 83.24004 
Si 251.611 0.003853 ppm 0.000287 7.4 36.114 0.003853 ppm Y361.104 

Sr 216.596 .0.000378 ppm 0.000317 83.8 1.0558 0.000378ppm Y361.104 
Ti 322.284 O.oOoM7u ppm 0.000719 9375 83326 0.000077ppm Y361.104 
71 190.794 0.020867 ppm 0.001237 5.9 6.8348 0.020867ppm ,Y361.104 10433727 
V 289.164 0.10312 ppm 0.001074 1.0 638.01 0.10312ppm Y361.104 103.12298 
Zn 206.W 0.044417 ppm 0.001398 3.1 30.030 0.04.4-417ppn Y361.104 III.04202 
Zr 257.147 -0.O00572u ppm 0.000322 56.2 9.1960 -0.000572ppn Y361.104 

sn iw.927 -0.000411~ ppm 0.0014n 3133 -0.18276 -0 .00~71 ppm yx1.104 

A I  237312 5049.0 5078.4 51073 

B 249.772 110057 111065 111315 
Ba 233527 . 323691 325437 326222 
Be 234.861 502187 5023f53 502651 
Ca 315.887 40.766 26.801 26389 
Cd 228.802 70847 71162 71475 
Co 231.160 47939 ,48158 48327 
Q 267.716 274243 275764 276858 
Cu 324.754 334s12 333424 338398 

AS 188.980 2713.2 2m.8 27803 

b I I 
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K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589.592 
Na 568.821 
Ni 221.648 
Pb 220353 
Sb 217582 
sc 196.026 
Si 251.611 
Sn 189.927 
SI 2165% 
Tc 322.284 
TI 190.794 
v 289.164 
Y 361.104 
Zn 206.200 
21 257.147 

164.95 149.26 15934 
422264 424416 424895 
7.8954 6.0076 6.1705 
120792 I21313 121787 
3.%10 5.8074 4.2263 
15824 is878 16046 

-46831 -480.89 -491.99 
12Mn 12664 12702 
14220 14306 14349 

8.6211 8.5847 6.7770 
2173.6 21%.9 21935 
287.76 329.13 359.28 
45573 3.9078 33752 
45131 45201 45570 
87599 100.90 93.101 

64335 64692 64939 
189674 189863 189489 
6705.8 6748.4 6789.8 

3115.6 3783.7 3m.2 

92800 93558 94007 

AI 237312 
As 188.980 
B 249.772 
Ba 233.527 
Be 234.861 
Ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261.382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293.305 

. . _ _  _ _  -__ .. 
10.402 ppm 0.060155 0.6 5078.2 1 0 . 4 0 2 ~  Y361.104 104.02154 
10.368 ppm 0.036964 0.4 2782.1 10368ppm Y361.104 103.68450 
10.422 ppm 0.062645 0.6 110812 10.422~m Y361.104 104.21758 
10.420 
10381 

0.009676~ 
10386 
10.448 
10.432 
10.436 
10.480 

0.049495 
10.349 

0.010512 
10.41 1 

0.04 I550 
0.004836 
OJXI1598 
0.045744 
0.042129 
0.0497 15 
0.08099 I 
0.045295 
0.005450 
0.034290 
0.00 1223 
0.04269 I 

0.4 
0.0 

16.5 
0.4 
0.4 
0.5 
0.8 
0.4 

11.0 
0.3 

11.6 
0.4 

3251 17 10.420 ppn 
502400 10381 ppm 
31.319 0.009676ppm 
71161 10386ppm 
48141 10.448ppm 

275622 10.432 ppm 
335465 10.436 ppm 

15041 10.480ppm 
157.85 0.049495 ppm 

423858 10.349 ppm 
6.6912 0.010512ppm 
121297 10.411 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

104.20242 
103.8 I245 

103.85700 
104.47872 
1043 IS56 
104.36439 . 
104.80449 

103.48893 

104.1 1483 
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Na 
Ni 
Pb 
Sb 
se 
Si 
Sn 

. sr 
Ti 
TI 
V 
zn 
Zr 

589.592 
22 I .648 
220353 
217582 
196.026 
251.611 
189.927 
215.5% 
322.284 
190.794 
289.164 
206.200 
257. I47 

0.060554 
10.412 
10398 

0.032 I73 
10.429 

0.15825 
0.005098 

10.379 
o.oO066 I 

10353 
10.471 
10.41 I 
10.432 

4 
0.000287 
0.000874 
0.04 I698 
0.047685 
0.002122 
0.060171 
0.019084 
o.ooowo 
0 954004 
0.000928 
0.017541 
0.04901 8 
0.064899 
0.068 I03 

%usD 
36.8 
II 

I .4 
0.4 
0.5 
6.6 
0.6 

12.1 
19.0 
0.5 
1403 

0.2 
0.5 
0.6 
0.7 

Int. Ids) cafe %oat. 
4.6649 d.000780ppm 
15916 0.060554 ppm 
12656 10.412 ppm 
14292 10398ppm 

7.9942 0.032173 ppm 
2188.0 10.429ppm 
325.39 0.15825 ppm 
3.9468 0.005098 ppm 
45300 10379 ppm 

93.867 O.OOO661 ppm 
3782.5 10353 ppm 
64655 10.471 ppm 
6748.0 10.411 ppm 
93455 10.432 ppm 

2373 12 
188.980 
249.772 
233.527 
234.861 
315.887 
228.m 
231.160 
267.716 
324.754 
261 382 
728.181 
610365 
279.078 
293305 
202.032 
589592 
568.821 

x i n 3  
1.9012 

-92231 
226.71 - I7535 

2522159 
11.873 
94.1 18 
80.83 I 

-554.42 
219226 
24739 

-9696.4 
444072 
103.92 

-5.1137 
19380 

815.88 

26105I 260104 

-963.73 -1005.6 
23037 228.03 

-1846.7 -18320 
2521095 2518182 

9.1010 13.845 
89.626 90.175 
99.099 88.415 

-583.89 -563.13 
279241 279927 
259.87 267.25 

-9634.6 -%60.6 
444120 443540 
.lo255 109.03 

-0.98247 -0.005941 
19332 19259 

750.75 776.m 

z m  5 . m  
A I  
As 

. B  
Ba 
Be 
ca 
cd 
co 
Cr 

E 
K 
t i  

Mn 
Mo 
Na 
Na 

Mg 

IS 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361;104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

Qcy@lgt 

104. I2034 
103.98055 

104.28848 

103.79092 

103.52749 
104.71027 
104.1086s 
104.32267 



Pb 220.353 147.71 149.66 158.40 
Sb 
se 
Si 
Sn 
SI 
Ti 
n 
V 
Y 
zn 
ZI 

217582 
I%.O26 
251.611 
189.927 
2165% 
322.284 
190.794 
289.164 
361.104 
2(mm 
257.147 

-26.3 I I 
5.2526 
139.86 
I5232 
149.71 
91.810 

-15377 
62.482 
171028 
I I A% 
89.w 

-22.623 
1.9432 
142.04 

154.62 
urn 
~ 2 6 8 7  

-16.413 
66357 
171066 
10.502 
92.760 

48.220 
43725 
140.94 

157.89 
90.233 

-15.434 
60. I42 
I71129 
10.647 
97582 

I .nx 

AI 
AS 
B 
Ba 
BC 
ca 
Cd 
co 
Cr 
cu 
Fc 
K 
Li 

Mn 
Mo 
Na 
Ni 
w 
Sb 
se 
Si 
Sn 

Mg 

237312 
188.980 
249372 
233527 
234.861 
315.881 
228.802 
231.160 
267.716 
324.754 
261382 
728.181 
610365 
279.078 
293305 
202.032 
589592 
221.648 

2 17.582 
1%.026 
251.61 1 
189.927 

220.353 

53838 
0.014938 

-0.028738~ 
0.004798 

-0.0095 16u 
492.03 

0.00 1670 
0.004138 
0.0032 16 

-0.001344~ 

0.12216. 
-0.l1723u 

5 19-09 
0.008428 

-0.002707~ 
0.13653 

0.0045 I6 
0.015182 

-0.027698~ 
0.007606 
0.06270 I 
0.002803 

i93.m 

1.7262 
0.008014 
0.0039 t I 
0.000060 
0.001035 
0.40207 

0.000348 
O.OO053 I 
0.000347 
O.OOO47 1 
0.082719 

0.000758 
037613 

0.000293 
0.000780 
0.000456 
0.001727 
0.004141 
0.008152 
0.008 172 
0.000579 
0.000537 

o.ooam9 

0 3  
53.6 
13.6 

I .2 
10.9 
0. I 

I28 
10.8 
35.0 
0.0 
5.6 
0.6 
0. I 
3.5 

03 
38.2 
273 
29.4 

107.4 
0.9 

19.2 

20.8 

28.8 

260976 5 3 8 . 3 8 h  
33241 0.014938ppm 

22837 0.004798 ppm 

2520479 4 9 2 . 0 3 ~ ~  
11.606 0.001670ppm 
91306 0.004138ppn 
89.448 0.003216ppm 

279165 193.76ppm 
258.17 0,12216ppm 

44391 I 519.09 ppm 
' 105.17 0.008428ppm 
-2.0340 -0.002707 ppm 

19324 0.13653ppm 
5.0366 0.004516.ppm 
151.92 0.015182ppm 

3.8561 0.007606 ppm 
140.95 0.062701 ppm 
1.8229 0.002803 ppm 

-963.89 -0.028738 p m  

-1810.1 -0.009516pPn 

-567.15 -0.001344 ppm 

-9663.9 a 1 1 7 2 3 p p  

-22.385 6.027698 p w  

Y 361.104 
Y 361.104 0.01494 
Y361.104 -0.02874 
Y361.104 0.00480 
Y 361.104 -0.00952K 
Y 361.104 
Y361.104. 0.00167 
Y 361.104 0.00414 
Y 361.104 0.00322 
Y 361.104 -0.00134 
Y 361.104 
Y 361.104 0.12216 
Y 361.104 ' 411723K 
Y 361.104 
Y 361.104 0.00843 
Y 361.104 -0.00271 
Y 361.104 0.13653 
Y 361.104 0.00452 
Y 361.104 0.01518 
Y 361.104 -0.02770K 
Y 361.104 0.00761 
Y 361.104 0.06270 
Y 361.104 0.00280 
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Ti 322.284 0.000753~ ppm O.OOO677 89.9 88.243 0.000753ppm Y361.104 0.00075 
TI 190.794 -0.002453~ ppm 0.001601 653 -15.741 -0.002453ppm Y361.104 -0.00245 
V 289.164 0.003812 ppm 0.000507 133 62.993 0.003812ppm Y361.104 0.00381 
Zn 206.200 0.024149 ppm 0.000830 3.4 10.882 0.024149ppm Y361.104 0.02415 
Zr 257.147 -0.009165 ppm O.ooo446 4.9 93.334 -0.009165ppm Y361.104 6.00916 

A i  237312 
As 188.980 

Ea 233527 
Be 234.861 
ca 315.881 
cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fc 261.382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589592 
Na 568.821 
Fli 221.648 
Pb 220353 
.Sb 217582 
Se 196.026 
si 2sl.611 
Sn 189.927 
Sr 2165% 
Ti 322284 

B 249.n2 

262966 
24.647 

-10522 
164W 
23922 

2 5 3 m  
7420.1 
2372.6 
13407 
17214 

281953 
162.88 

-978J.4 
449021 
5907.9 

-22378 
10791 

808.81 
I 170.4 
1493.2 
29239 
93073 
221.93 
3.0909 
159.85 
79.998 

266244 
27391 

-1088.6 
16520 
24315 

2565898 
7473.7 

13545 
17340 

284538 
156.21 

-97820 
454 104 
5966.6 

-4.2080 
10902 

1181.1 
lMo3 
298.97 
15.164 
228.05 
13764 
152.28 
75.756 

23985 

787.17 

266140 
26.483 

-10383 
16554 
24224 

2571850 
7493.0 
23975 
13533 
17342 

284506 
155.67 

-9847.2 
4529 I4 
5978.5 

-53390 
10915 

789.28 
I I827 
1496.6 
297.57 
14.291 
228.75 

161.77 
80.866 

o.6oni 



2003 03 28JpK. V~ta A# Data Rep& 300/03.10:55:44 AM __._ P a e  29 of 389 

V 289.164 3240.9 3286.4 3271.0 
Y 361.104 169046 168069 168565 

ZI 257.147 106.22 117.05 110.89 
zn 206.200 625.52 633.83 6m.62 

As 
B 
Ba 
Bc 
ca 
Cd 
co 
Cr 
c u '  
Fe 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 
Pb 
sb 
se 
Si 
Sn 
Sr 
T i  
TI 
v 
Zn 
zr 

237312 546.92 
188.980 0.099966 
249.772 0.03665611 
233.527 0.52616 
234.861 052736 
315.887 499.53 
228.802 1.0882 
231.160 0.49942 
267.716 051059 
324.754 0.55489 
261382 196.88 . 
728.181 0.053493 
610365 -0.1185611 
279.078 528.57 
293305 0.51023 

589592 0.070233 
221.648 0.%919 , 

220353 0.99192 
217.582 0.61516 
196.026 0.050693 
251.611 0.10813 
189.927 0.00yIOI 
216.5% 0.010554 
322.284 41)0483u 
190.794 0.095071 
289.164 0.52302 
206.200 0.97992 
257.147 -0.007461 

202.032 -0.003251~ 

. . ;5$p$j>$; ,~y;~~;:  
0.000847 0.4 

3.8439 0.7 
0.005209 5.2 
0.002443 6.7 
0.002585 0.5 
0.004252 0.8 

3.4313 0.7 
0.005506 ' 0.5 
0.003188 0.6 
0.002908 0.6 
0.002290 0.4 

1.02% 0.5 
0,002751 5.1 
O.Oo0898 0.8 

3.1092 0.6 
0.003245 0.6 
O.OOO451 13.9 
0.000512 0.7 
0.005488 0.6 
0.002610 0 3  
0.006983 1.1 
0.015065 29.7 
0.001993 1.8 

0,001150 10.9 
0.000379 78.6 
0.000921 1.0 
0.003738 0.7 
0.006423 0.7 
0.000607 8.1 

0.002083 77.1 

In1 (ds) Cak C o a  3s ,QcYr;rae A 

6922.2 0.21999ppm Y361.104 109.99480 
265116 546.92ppm Y361.104 10938395 
26.174 0.099966ppm 

16491 052616ppn 
24154 0 5 2 7 3 6 ~  

2558876 49953 ppn 
74623 l.OS82ppm 
23895 0.49942ppm 
13495 05l059ppn 
17299 055489ppm 

283666 196.88ppm 
158.26 0.053493 ppm 

452013 52857ppm 

10869 0.070233 ppm 
1178.1 O.%919pp 
14%.7 0.99192ppm 
29631 0.61516ppm 
12.921 0.050693 ppm 
26.24 0.10813 ppm 
1.6917 0.002701 ppm 
157.97 0.010554 ppm 

20391 0.095071 ppn 
3266.1 0.52302 ppm 
629.66 0.97992 ppm 
1 I I .39 -0.00746 I ppm 

-1059.7 -0.0366% p ~ m  

-9804.9 4.1 1856 ppm 

5951.0 0.51023 ppm 
-3.9283 -0.003251 ppm 

78.873 4.000483 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
.Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 

99.96555 

105.23m 
105.47258 
99.90580 

108.8 1509 
99.88342 

102.l1821 
110.97742 
98.44234 . 

105.7 1346 
102.0461 8 

96.91922 
99.19160 

10252718 
10138672 

95.07081 
104.60355 
97.99226 

cm 3RBmJ, 11:21;30 PM Rwk 1, Tnln 17 

AI  237312 
As 188.980 

Ba ???.527 
Be 234:86l 
Ca 315.887 
cd 228802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 

Mn 293305 
Mo 202.032 
Na 589.592 
Na 568.821 
Ni 221.648 
Pb 220353 
Sb 217582 
Se 196.026 
Si 251.611 

SI 216.596 
Ti 322.284 
n 190.794 
v 289.164 
Y 361.104 

B 249.~72 

Mg n 9 m 8  

sn imn 

zn %.rn 
2 257.147 45380 45483 45524 

2452.2 2467.5 
13325 1349.2 
20783 20967 

I55123 156054 
24203 I 2438 I8 
255820 257571 
34040 34280 
22759 22919 

130538 131599 
159204 160788 
7128.6 7186.4 
75990 76119 
2oloo1 202040 
41654 41987 
57994 58422 
3432.0 3503.0 

12440 12428 
6055.1 61035 

501.11 502.79 
1037.9 1048.6 
9370.8 9425.8 
3013.8 3030.7 
21732 21859 
35128 35753 
17355 1769.0 
31120 31321 

I86426 185822 
3246.5 3264.8 

7159929 no3261 

6775.5 68193 

2483.6 
1355.9 
21069 

156335 
244146 . 
258137 
34269 
22984 

131820 
161307 
7190.8 
76364 

202398 
42016 
58546 
35415 

7189994 
12533 

6105.2 
6831.1 
508.07 
I O 6 2 5  
9478.1 
30325 
2lsoo 
361 17 
1764.7 
31398 

I86670 
3265.4 

sc; 
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A i  237312 
As 188.980 

Ba 233527 
Be 234.861 
Ca 315.887 
Cd 228.802 
co ' 231.160 
Cr 267.716 
Cu 324.754 
Fc 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589.592 
Ni 221.648 
Pb 220353 
Sb 217.582 

1%.026 
Si 251.611 
Sn 189.927 
L 216.5% 
Ti 322.284 
TI 190.794 
v 289.164 
Zn 206.200 
Zr 257.147 

B 249.~12 

5.055 I 
5.0171 
I .9700 
4.9934 
5.0281 
50.209 
4.9908 
4.9608 

4.9891 
5.O030 
50.917 
4.93 I 2  
48.979 
5.0056 
I .00n 
52.056 
5.0009 
4.9565 
1.0230 
5.0016 
4.9935 
4.9547 
4.9973 
4.%43 
4.8019 
5.0673 
5.0267 
5.0?65 

4.9700, 

ppm 

.. 
ppm 

ppm 
ppm 

PPm 
ppn 

ppn 
ppm 

.. 

P p n  
ppn 

0.032324 
0.04492 I 
0.0 I3642 
0.020338 
0.023517 
0.23585 

0.019723 
O.Ow)80 
0.025936 
0.034076 
0.024093 
0. I2438 

0.23468 
0.024846 
0.015989 
0. I5492 

0.023387 
0.021291 
0.007307 
0.058838 
0.028495 
0.016857 
0.019235 
0.030244 
0.050107 
0.023208 
0.016593 
0.008264 

o.oinm 

0.6 2467.8 
0.9 1345.9 
0.7 20940 
0.4 I55837 
0.5 243331 
0.5 257176 
0.4 341% 
0.5 22887 
0.5 ,131319 
0.7 160433 
0.5 7168.6 
0.2 76157 
0.4 201813 
0.5 41886 
0.5 58321 
1.6 3492.2 
0 3  7184395 
0.5 6087.9 
0.4 6808.6 
0.7 503.99 
1.2 1049.6 
0.6 9424.9 
0.3 3025.7 
0.4 21811 
0.6 35866 
1.0 1756.4 
0.5 31279 

0.2 45462 
03 3258.9 

5.0551 ppm 
5.0171 ppm 
I .9700 ppm 
4.9934 ppm 

50.209 ppm 

4.9700 ppm 

5.oooo Ppm 

4.93 12 ppm 

5.0056 ppm 
I .0022 ppm 

4.9565 ppm 

5.0281 ppm 

4.9908 ppm 
4.9608 ppm 

4.9891 ppn 

50.917 ppm 

48.979 ppm 

52.056 ppm 
5.OOO9 ppm 

1.0230 ppm 
5.0016 ppm 
4.9935 ppm 
4.9547 ppm 
4.9973 Ppn 
4.9643 ppm 
4.8019 ppm 
5.0673 ppm 
5.0267 ppm 
5.0765 ppm 

Y361.104 101.10259 
Y 361.104 100.34126 
Y361.104 9850228 
Y 361.104 99.86751 
Y361.104 100.56111 
Y361.104 I00Al73l 
Y 361.104 99.81673 
Y361.104 99.21504 
Y361.104 9939969 
Y361.104 99.78223 
Y 361.104 100.00014 
Y 361.104 101.83305 
Y 361.104 98.62386 
Y 361.104 97.95747 
Y361.104 100.11237 
Y 361.104 100.22219 
Y 361.104 104.1 1217 
Y 361.104 100.01825 
Y 361.104 99.13005 
Y 361.104 10230470 
Y 361.104 100.03188 
Y361.104 99.87018 
Y361.104 99.09408 
Y 361.104 99.94556 
Y361.104 99.28672 
Y 361.104 96.03794 
Y361.104 10134521 
Y 361.104 10053339 
Y 361.104 101.53093 

Ag 328.068 -7.3108 -19.678 -7.0561 
AI  . 237312 -0.23371 1.4648 -0.59958 
As 188.980 2.1867 2.8501 0.72795 
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~a 233527 80.839 m 6 i  87.458 
BC 234.861 -2.3384 -0.25390 -1.7889 

Cd 228.802 -1.3275 -1.6234 -3.4632 
Ca 315.887 20836 212.59 211.44 

Co 231.160 15360 7.5758 9.7667 
Cr 267.716 83681 9.0375 63304 
Cu !24.754 104.% 105.61 10335 
Fe 261.182 12802 I2321 12780 
K 728.181 135.22 144.60 135.16 
Li 610365 773.69 766.23 810.28 
Mg 279.078 7.9521 11.038 7.9400 
Mn 293305 1.2301 8.4241 0.64873 
Mo 202.032 25.571 23.873 20.532 
Na 589.592 4603.0 4581.6 4571.0 
Na 568.821 -466.66 -462.74 -449.64 
Ni 221.648 -1.1092 O.Ol010281 -1.9754 
Pb 220353 -0.63884 4.19880 -1.1097 
Sb 217.582 -2.9061 -3.1839 -1.1453 
sc i%.ox ifis 1.9079 1.95m 
Si 251.611 M.293 31- 28.650 
Sn 189.927 23410 15700 4.Wl 
Sr 216.5% 0.72712 0.24186 0.85215 

TI 190.794 4.4364 6.0195 3.6520 
V 289.164 4.7605 4.2135 -3.6894 
Y 361.104 193259 194764 193515 
Zn 206.200 2.8907 0.43340 0.62239 
ZI 257.147 12497 I0309 16.183 

n 322.~14 89.785 a3.m m.811 

AI 237312 . 0.00039911 ppn 0.002212 568.9 0.21052 0.000399ppm Y361.104 0.00040 
As 188.980 O.OO9709 ppm O.OO4046 41.7 1.9216 0.0097Wppm Y361.104 0.00971 
B 249.772 0.003671 ppn 0.000781 213 48-803 0.003671 ppm Y361.104 0.00367 
Ba 233527 0.000156 ppn 0.000111 71.4 83.553 0.000156ppm Y361.104 0.00016 

Ca 315.887 O . O l w ) 6  ppm 0.000427 3.4 210.79 0.012506ppm Y361.104 0.01251 
Cd 228.802 -0.000338~ ppm 0.000169 49.9 -21380 -0.000338ppm Y361.104 -0.00034 

BC 234.861 O.oooO5I p ~ n  0.000022 44.1 -1.4604 O.oooO51 ppm Y361.104 O.oooO5 
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U' 
co 
L_ 

cr 
CII 
Fc 
K 
Li 
Mg 
Mn 
Mo 
Na 
w 
Pb 
Sb 
se 
Si 
Sn 
Sr 
Ti 
TI 
V 
2n 
zr 

,*&&h :'.:Mi;&&& ;., :,;:...j&@;, 
2: .. . . 

231.160 0.00032211 pprn 
267.716 0.000130 ~ p m  
324.754 
261382 
728.181 
610365 
279.078 
293305 
202.032 
589492 
22 I .648 
220353 
217.582 
1%.026 
251.611 
189.927 
216.596 
322.284 
190.794 
289.164 
206.200 
257.147 

-0.00017811 
0.005044 
0.04002 I 

-0.000752~ 
0.009804 

-0.000305~ 
0.004587 
0.025360 

-0.000374u 
0.001590 

-0.002%44u 
0.00621 I 
0.00075311 
0.00 I73511 
0.000286 
0.000593 
0.015468 ' 

0.000270~ 
o.ooM)64u 

-0.00014711 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' : ~ ~ ~ R ~ ~ , :  
0.0008'lO 270.1 
O.ooOo53 413 
O.ooOo36 20.3 
0.000188 3.7 
0.003723 9.3 
0.000577 76.7 
0.002087 213 
0.000372 121.9 
0.000737 16.1 
0.000123 0.5 
0.000818 218.7 
0.000331 20.8 
0.002225 782 
O.O007% 12.2 
0.000863 114.6 
0.002320 133.7 
0.000074 25.9 
0.000425 71.6 

0.000764 283.0 
0.002 I I4 3297. I 
0.000331 2252 

0.003316 21.4. 

,.';J&,#+.*wl&, L 7' ,a,< ;; .,,.." . :,:~, .. 
l i 9 d  0.000322pk . 

104.64 -0.000178 ppm 
12.634 0.005044 ppm 
138.33 0.040021 ppm 
783.40 -0.000752 ppm 
8.9766 0.009804 ppm 
3.4343, -0.000305 ppm . 
23325 0.004587ppm 
4585.2 0.025360 ppm 

-0.6491 I 0.00159Oppm 

1.8430 0.00621 I ppm 
30.280 0.000753ppm 
1.1688 0.001735 ppn 

0.60704 0.000286ppn 
87. I25 0.000593 ppm 
4.7026 0.01 5468 ppm 
1.7615 0.000270 ppm 

12.996 -0.000147 ppm 

. 7.9120 O.OW13Oppm 

-1.0248 -0.000374 PPIII 

-2.4 I I 8  -0.002844 p v  

1.3155 o.ooM)64ppm 

Y 361.104 . 0.00032 
Y 361.104 0.00013 
Y 361.104 -0.00018 
Y361.104 0.00504 
Y 361.104 0.04002 
Y 361.104 -0.00075 
Y 361.104 0.00980 
Y 361.104 -0.00030 
Y361.104 0.00459 
Y 361.104, 0.02% 
Y 361.104 -0.00037 
Y 361.104 0.00159 
Y 361.104 400284 
Y 361.104 0.00621 
Y,361.104 OlYM75 
Y 361.104 0.00173 
Y361.104 O.ooM9 
Y 361.104 0.00059 
Y ,361 .I04 0.015472 
Y'361.104 0.00027 
Y361.104 0.W 
Y 361.104 -0.00015 

.. . ., volume: I Dilution: I 

AI 
As 
B 
Ba 
Be 
Ca 
Cd 
co 
Cr 

237312 -1.6912 

97.316 

0.93686 
-0.16159 

85.670 
8.6592 
14930 

8.2740 
3.5273 

87.93 I 

-I .2285 

24169 
1 .W5 
79329 
87571 
8.9538 
140.55 

-2.64 I9 
11.316 
7.8893 

2003 03-2BJPK. V I  All D Page34Of389 

Fe 261382 1 
K 728.181 I 
Li 

Mn 
Mo 
Na 
N2 
Ni 
Pb 
Sb 
se 
si 
sn 
Sr 
Ti 
n 
V 
Y 
zn 
ZI 

Mg 

-'U 
Ag 
AI 

- 
As 
B 
Ba 
Ek 
ca 
cd 
co 
Cr 
cu 
Fe 
K 
Li 
Ms 

610.365 
279.078 
293305 
202.032 
589.592 
w 821 
22 I .648. 
220353 
217582 
196.026 
251.61 I 
189.927 
216.5% 
322.284 
190.794 
289.164 
361.104 
206.200 
257.147 

829.20 856.29 
-0.56306 0.22200 

6.2701 10.104 
4.6219 4.7602 

27037074 27554276 281 
114642 l?3783 1 

-2.0170 -5.2161 -4.9234 
-23602 -1.5639 -3.2392 

261382 0.001884 
728.181 0.061470 
610365 0.000589 
279.078 0.00053911 

ppm 
Pprn 
Ppm 
PPRI 
PPm 
Ppn 
PPn 
PPm 
ppm 
m 
PPm 
m 
Ppm 
Pprn 

isD 

0.004292 
0.002941 

-km 

0.000849 
0 .W57  
0.000091 
0.000868 
0.000364 
0.000332 
0.000125 
0.000174 
0.00I206 
0.004557 
0.000380 
0.002520 

386.7 
98.8 
I15 
20.2 
43.4 

323.5 
70.4 

311.4 
1549.7 

21.0 
64.0 
7.4 
64.5 

4675 

88.212 
87.484 
6.2637 
14538 

-3.3 I60 
9.90% 
4.27% 
136.98 
8.0970 
169.62 
83836 
1 . o m  

0.000210p 
-0.000268 ppm 
-0.0005 16 ppm 
0.000107 ppm 

-0.ooMx18 ppm 
0.000828 ppm 
0.001884 ppm 
0.06 1470 ppm 
0.000589 ppm 
0.000539 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

Y 361.104 
Y 361.104 
Y 361.104 

h&# 

I .m 
I .oooo 
1 .m 
1 .m 
I .m 
I .m 
I .m 
1 .m 
1 .m 
I .oooo 
I .m 
I .m 
I .oooo 
I .oooo 
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Cr 
cu 
Fe 
K 
Li 

Mn 
Mo 
Na 
Na 
Ni 
Pb 
sb 
se 
Si 
sn 
sr 
Ti 

Ms 

267.716 
324.754 
261382 
728.181 
610365 
279.078 
293305 
202.032 
589.592 
568.821 
221.648 
220353 
217.582 
196.026 
25lbll 
189.927 
216596 
322284 

0.01 1414 
0.002110 
0.065054 

0.013613 
19.650 

0.020343 
0.046454 

186.500 
363.76 

0.31728 
0.000717~ 
0.01 5509 
-0.000995U 

73161 
0.01 141 I 
0. I5534 

n.741 

o.oon69 

1965 3.0 99.085 

0.000836 30.2 103.11 

Y361.104 
Y361.104 l.oo00 
Y361.104 Loo00 
Y 361.104 Loo00 
Y361.104 l.m 
Y361.104 1.oooO ' 

Y361.104 I.oMx) 
Y361.104 Loo00 
Y361.104 1.oo00 
Y361.104 Loo00 
Y361.104 1.oooo 
Y361.104 I.oo00 
Y361.104 I.oo00 
Y361.104 1.0000 
YM1.104 1.oooo 
Y361.104 Loo00 
Y361.104 1.0000 
Y361.104 I.oo00 
Y361.104 l . ~  

TI 190.794 0.007567 
v 289.164 0.001842 
Zn %.ZOO 0.19801 0.003739 1.9 129.38 
2r 257.147 -0.000042~ 0.000214 508.7 ..14.008 -0.000042ppm Y361.104 1.0000 

.: Q' ~ ~ ~ ~ ~ ~ ~ ~ . , ~ ~ ~ ~ ~ ~ " ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~  ..,._ 
Y 361.104 0.95442 182048 504593 03 
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AI  
As 
B 
Ba 
ae 
ca 
id 
co 
Cr 
cu 
Ft 
K 
Li 
Mg 
Mn 
Mo 
Na 
Na 
Ni 
F% 
sb 
se 
si 
sn 
sr 
Ti 
n 
V 
Y 
Zn 
zr 

237312 
188.980 
249,772 

234.86 I 
3 15.881 
22s.Zi2 
231.160 
267.716 
324.754 
261382 
728.181 
610365 
279.078 
293305 
202.032 
589.592 
568.821 
221.648 

217582 
196.026 
zsldll 
189.927 
216.596 
322.284 
190.794 

361.104 
206.m 
257.147 ' 

233.527 

220353 

zm.iu 

2438.6 
1356.8 
20520 

154192 
242567 
257810 

22907 
132566 
162186 
7157.8 
6927 I 

42104 
58235 
3453.4 

7314181 
12564 
60566 
68143 
50246 
1044.4 
9447.8 
3034.1 
21671 
35866 
171 1.8 
3 1249 
183W 
32045 
44559 

j45; ; 

r n m z  

24%. I 
1367.5 
20685 

155070 
243969 
ZS8Fll 
3722 
22979 

133362 
I61879 
71927 
69557 

202962 
42373 
58577 

7328422 
l262l 

HW.1 
6840.7 
506.95 
IOS7 
9513.1 
3049.9 
21946 
36090 
1759.7 
31469 

185119 
32335 
45263 

3521.2 

2467.4 
1366.8 

155160 
243690 
259383 
34913 
23024 

163289 

69398 

42416 

3557.9 
7352405 

60995 
6858.7 
502.78 
1058.7 
9535.0 
3055.4 
220% 
361 18 

31513 
185103 
3270.6 
45535 

20777 

133772 

7208 I 

203254 

586% 

1x71 

1m.7 

A i  237312 5.0275 ppm 0.029951 0.6 2454.1 5.0275ppn Y361.104 100.54910 
As 188.980 5.0834 ppm 0.022230 0.4 1363.7 5.0834~~111 Y361.104 101.66810 
B 249.772 1.9438 ppm 0.012208 0.6 20661 1.9438ppm Y361.109 97.19114 
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Be 
ca 
cd 
ca 
Cr 
cu 
Fc 
.K 
L.i 
Ms 
Mn 
Mo 
H 
Ni 
Pb 
Sb 
se 
Si 
Sn 
Sr 

' T i  
TI 
V 
Zn 
Zr 

234.861 
315.887 
228.802 
231.160 
267.716 
324.754 
261382 
728. I81 
610365 
279.078 
293305 
202.032 
589592 
221.648 

2 17582 
196.026 
251.611 
189.927 
2 16.596 
322.284 
190.794 
289.164 
206.200 
257.147 

220353 

5.0297 
50.503 
5.0724 

5.0424 
5.05 I9 
5.0123 
46.493 
4.9572 
49.460 
5.0201 
I .0082 
53.083 
4.9973 
4.9778 
1.0232 
5.0189 

4.9787 

5.0327 
4.9887 
5.0141 
4.9864 
4.7834 
5.0887 
4.9914 
5.0382 

ppn 0.015331 
ppm 0. I5675 

ppm 0.012759 

ppm 0.023071 
ppm 0.017873 
ppm 0.094056 
ppm 0.010594 
Ppm 0.19784 
ppm 0.019176 
ppn 0.015436 
Ppm 0.13459 

ppm 0.021025 

ppm 0.023197 

ppm 0.019309 
ppn O.OWI 
p p  0.005049 
ppn 0.036769 
ppm 0.024132 
ppm 0.018141 
ppm 0.043536 
ppm O.Ol9175 
ppm 0.093682 
ppm 0.022895 
ppm 0.051217 
ppm 0.056240 

0.3 
03 
0.4 
0.3 
0.5 
0.5 
0.4 
0.2 
0.2 
0.4 
0.4 
1.5 
03 
0.4 
03 
0 5  
0.7 
0.5 
0.4 
0.9 
0.4 
2.0 
0.4 
I .o 
1.1 

243409 
258688 
34755 
22970 

133233 
I6245 I 
7186.2 
69409 

202873 
42297 

35128 

60836 
6837.9 
504.06 
10533 
9498.6 
3046.4 
21884 
36025 
1749.7 
31410 
3236.2 
451 19 

58489 

7331670 . 

5.0297 ppm 
50.503 ppm 
5.0724 ppm 
4.9787 ppm 
5.0424 ppm 
5.0519 ppm 
5.0123 ppm 
46.493 ppm 
4.9572 ppm 
49.460 ppn 
5.omi ppm 
1.0082ppm 

4.9973 ppm 
4.9778 ppm 
I .0232 ppm 
5.0189 ppm 
5.0327 ppm 
4.9887 ppm 

4.9864 ppm 
4.7834 ppm 

53.083 ppn 

5.0141 ppm 

5.0887 ppm 
4.9914 ppm 
5.0382 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
'Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

100.59304 
IOI.oo660 
101.44814 
9957391 

100.84884 
101.03809 
100.24686 
92.98533 
99. I 439 I 
98.92096 

100.40131 
100.8 I590 
106.16621 
99.94679 
9955579 

10232053 
10037837 
100.65395 
99.77498 

100.28252 
99.72820 
95.66830 

101.77370 

100.76442 
99.82873 

BLAOl (CCB) jnSB3,10:26$2AM R.rkZT8k80 

" 
A I  237312 -1.3007 4.4346 4.60343 
As 188.980 -0.088297 l.6000 2.6793 
B 249.712 241.00 23.14 205.68 
Ba 233.527 80.557 82.6% 75.704 

Ca 315.887 145.19 143.68 144.53 
BC 234.861 0.91129 -4.6661 -1.0887 

.. . .. . . 
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Co 231.160 12090 9.5360 13.960 
Cr 267.716 16.904 13355 12334 
Cu 324.754 105.88 115.51 109.67 
Fe 261382 5.4264 83762 8.9115 
K 728.181 100.93 88.515 115.24 
Li 610365 781.95 784.66 769.91 
Mg 279.078 0.80634 0.078699 0.61071 
Mn i93.303 2.229 8.7982 . 7.3872 

Fla 589.592 13753 1277.9 1292.7 
Na 568.821 41.% 48230 -529.27 
Ni 221.648 0.15989 -1.1015 -1.8161 
Pb 220353 -22365 -1.1985 4.63840 
Sb 217582 -0.48086 0.91316 -1.9073 
Se 1%.026 I3052 25808 1.8647 
Si 251.611 37.139 30.203 30.675 
Sn 189.927 0.55883 0.88270 0.48908 
Sr 2165% 0.25238 -3.4051 1.1576 
Ti 322284 86.443 85.093 84.747 
n 190.794 10.973 9.4649 8.6750 

Y 361.104 189268 190609 189192 
Zn 206.200 1.3364 1.9619 0.84418 
ZI 257.147 22.045 25.930 20.603 

MO 202.032 35.155 32664 zs.356 

v 2m.w 4.1379 3.5842 5.4136 

AI 
AS 
B 

Ba 
Be 
ca 
cd 
co 
CI 
cu 
Fc 

237312 
188.980 
249.~12 
233527 

315.887 
234.861 

228.802 
231.160 
267.716 
324.754 
261382 

-0.004397u 

0.020135 
0.000031u 
0.000047~ 

4.000442u 
0.000102u 
0.0005 IO 
0.000367 

-0.000002U 
0.001528 

o.oons3 
.. 
m 
m 
ppn 
m 
m 
ppm 
m 
Ppm 
m 
m 
m 

0.0042 IO 
0.005199 
0.001663 
0.0001 I5 
O.ooOo58 
0.000148 
0.000198 
O.oo0481 
0.000091 
0.000151 
0.001303 

95.7 
67. I 
8.3 

3753 
I245 
335 

193.4 
94.3 
24.7 

9195.2 
853 

-2.1 129 
1.3970 
223.94 
79.652 

-1.6145 
144.47 

0.89554 
11.862 
14.198 
I1035 
75714 

4.004397 ppn 
o.oon53 ppn 
0.020135 ppm 
030003 I ppm 
0.000047ppn 

4.000442 ppm 
0.000102 ppn 
o.oO05 I O  ppm 
0.000367 ppm 

4.000002ppm 
0.001528ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

-0.OaQ40 

0.02013 
O.ooOo3 
0.0000J 

-0.Ooo44 
0.00010 
0.00051 
0.00037 
0.00000 
0.00153 

0.00ns 
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K 728.181 0.014824 ppm 0.009168 61.8 101.56 0.014824ppn Y361.104 0.01482 
Li 610365 -0.000867~ ppm 0.000192 22.1 . 778.84 -0.000867ppm Y361.104 4.00087 
Ms 
Un 
Mo 
Na 
Ni 
Pb 
sb 
se 
si 
Sn 
st 
Ti 
m 
V 
zn 
zr 

279.078 
293.305 
202.032 
589592 
221.648 
220353 
217.582 
196.026 
251.611 
189.927 
2165% 
322.284 
190.794 
289.164 
206.200 
257.147 

-0.000109u 
-0.oooo73u 
0.007098 
0.000690 

-0.000289u 
0.001081 
0.00102ou 
0.006563 
0.002024 

-0.000006U 
0.000355 
0.029222 
o.ooo694 ' 

o.Oo0164u 
0.000954 

o.ooom4 

0.000440 
0.000297 
0.000989 
0.0003% 
0.000823 
0.000590 
0.002838 
0.003048 
0.002060 
O.OOO344 
o.ooo554 
0.000124 
0.0032 I O  
O.WOI52 
O.OOO866 
0.000308 

403.0 
407.4 

13.9 
57.4 

2843 
54.6 

2783 
46.4 

101.7 
j9.4 

9906.0 
35.0 
11.0 
21.8 

529.2 
322 

0.49858 
6.1370 
32.058 
13153 

-0.91923 

-0.49165 
1.9169 
32.672 

0.64354 
-0.66505 

85.428 
9.7044 
43786 
I3808 
22.859 

-13578 

-0.oo0109 ppm 
-0.oooo73 ppn 
0.007098 ppm 

Ppm 
-0.oO0289 ppm 
0.001081 ppm 
0.00102oppn 
0.006563 ppn 
0.002024 ppm 
o.ooom4 ppn 
-0.- Ppm 
0.000355 ppm 
0.029222 ppm 
~-MM694 Ppn 
0.000164 ppm 
0.000954 ppm 

Y 361.104 4.OOO1 I 
Y361.104 -0.oooO7 
Y 361.104 0.00710 
Y361.104 o.ooo69 
Y361.104 4.00029 
Y 361.104 0.00108 
Y 361.104 0.W102 
Y361.104 0.00656 
Y 361.104 0.00202 
Y361.104 0 . m  
Y361.104 4.oooO1 
Y 361.104 O.OOO36 
Y 361.104 0.029222 
Y361.104 O.OOO69 
Y 361.104 0.00016 
Y361.104 0.00095 

01482124 BLAQ lSamd M9AU. ICk2959 AM Rack 2.T~be 81 

237312 
188.980 
249.772 
233527 
234.861 
315.887 
228.802 
231.160 
267.7 I6 
324.754 
261.382 
128.181 
610.365 

10.61 8 
-1.8002 
593.43 
94523 

-5.5964 
413.16 

-0.25401 
7.5956 
9.3873 
104.13 
12.915 
222.88 
778.97 

10.579 
0.72251 
590.83 
89.171 

405.05 
I .0990 
8.5108 
10.050 
112.06 
13.188 
21 1.63 
798.22 

-3.2016 

15.695 
-0.56180 

58235 
91.170 

-4.4266 
40938 
3.1434 
10.808 
10.940 
107.65 
10.235 
233.01 
805.96 

. ., 

AI 
AS 
B 
Ba 
Be 
ca 
cd 
co 
Cr 
cu 
Fe 
K 
Li 
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Mn 293305 6.3847 5.9489 6.7530 
MO ~02.032 7.6069 4.8079 6.3500 
~a 589.592 m mn 20993 
Na 568.821 -453.64 -469.72 -45733 
Ni 221.648 -1.5294 -0.40516 4.4490 
Pb 220353 0.59727 -53255 -0.53693 

Se * i96.326 1.0178 i.S= ZW? 
Si 251.611 123.12 127.74 128.08 
Sn 189.927 0.62888 1.2697 0.79209 
Sr 216396 3.6836 20771 3.9666 
7i 322.284 82.955 82005 76.001 
TI 190.794 3.9469 3.5379 2.8054 
V 289.164 43490 0.22234 1.5163 
Y 361.104 191409 192602 191926 
Zn 206.200 7.3670 8.9326 10.036 
Zr 257.147 16.280 18.758 14359 

Sb 217582 -3.8442 -1.1049 4.4133 

A i  
As 
B 
Ba 
az 
ca 
Cd 
co 
Cr 
c u  
Fc 
K 
Li 
ug 
Mn 
Ma 
Na 
Na 

237312 
188.980 
249.m 
233.527 
234.861 
315.887 
228.802 
231.160 
267.716 
324.754 
261382 
728.181 
610365 
279.078 
293305 
202.032 
589.592 
568.821 

0.025332 
0.0005 12u 
0.054445 
0.000414 

-0.oooOlOU 

0.000159~ 
-0.oooOm 
0.000213 

-0.oooo75u 
0.004677 
0.097716 

-0.000472U 
0.01 153J 

-0.oooO54U 
-0.OOO323U 

0.14888 
1.0198 

0.05124a 

0.w6070 
0.004701 
0.000545 
O.OOW87 
O.oooO25 
0.000793 
0.000249 
0.000359 
O.oooO29 
0.000123 
0.001 133 
0.007328 
0.000340 
0.002134 
O.ooOo35 
0.000403 
0.000356 
0.030371 

24.0 
918.1 

I .o 
20.9 

238.6 
15 

157.1 
404.8 

13.8 
164.9 
24.2 
7 5  

72.0 
18.5 
645 
124.9 

0.2 
3.0 

12.297 0.025332 &m 
-0.54650 0.000512 ppm 

91.621 0.000414pp~ 

409.19 0.051248ppm 
1.3295 0.000159pp~ 
8.9716 -0.COO089ppm 
10.126 0.000213 ppm 
107.95 -0.000075ppn 

222.51 0.097716ppn 
19438 -0.000472ppn 
10.453 0.01 1531 ppm 
63622 -0.000054ppm 
6.2549 -0.000323 ppm 
209% 0.14888 ppm 

-460.23 1.0198ppm 

58a.m o-osws ppm 

4.4082 -0.oooo1oppn 

12.1 13 o.oo46n ppn 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

I .mfJ 
I .oooo 
I .oooo 
I .m 
I .m 
I .m 
1 .m 
I .m 
I .m 
I .m 
1 .m 
I .m 
I .oooo 
I .mfJ 
I .m 
I .m 
1 .m 
I .m 
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i. __.' 

El 
Ni 
Pb 
Sb 
Se 
Si 
Sn 
Sr 
Ti 
n 
V 
zn 
zt 

- Wawlen. 
22 I .648 
220353 
217.582 
196.026 
251.611 
189.927 
216.5% 
322.284 
190.794 
289.164 
206.290 
257.147 

0.000772~ 
-0.004272~ 
0.004902 
0.05 1790 
0.001289 
0.000890 

-0.000346u 
0.01 1965 
0.0003 I O  
0.01 1604 
0.000239 

' llhia 
Ppm 
Ppm 
Ppm 
Ppm 
ppm 
ppm 
PPm 
ppn 
ppn 
m 
m 
m 

- -sD 
0.0005 16 
0.002287 
0.003560 
0.002495 
0.00 1475 
0.000546 
0.000234 
0.000523 
0.00 I590 
0.000341 
0.002073 
0.000246 

%KSD 
955 
- 

2963 
83.3 
50.9 
2.8 

423 
263 

151.4 
133 

110.1 
.l7.9 
102.8 

-1.7550 0.000772 ppm 

I S684 0.004902 ppm 
126.3 1 0.05 I790 ppm 
0.89690 0.001289ppm 
3.2424 0.000890 ppm 
80.320 -0.000346 ppm 

2.0292 0.0003 I O  ppm 
8.7785 0.01 1604 ppm 
16.466 0.000239ppm 

-3.1208 0.004272 ppm 

3.4300 0.01 1965 ppm 

i 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 

, DF 
I .m - 
I .m 
I .m 
I .oooo 
1 .m 
I .m 
I .m 
I .m 
I .m 
I .m 
I .m 
I .oooo 

01482125 Lcs ISamD) 3R9U. 1P3k55 AM Rack 2 T E ~  82 

A i  
AS 
B 
Ba 
Be 
Ca 
Cd 
co 
Cr 
cu 
Fe 
K 
Li 
Ms 
Mn 
Mo 
Na 
Na 
Ni 

237312 
188.980 
249.112 
233527 
234.861 
315.887 
228.802 
231.160 
267.716 
324.754 
261382 
728.181 
610365 
279.078 
293305 
202.032 
589.592 
568.821 
22 I .&a 

1074.2 
559.15 
12352 
66219 

' 2547.8 
530720 
363.87 
2446.5 
5706.3 
8797.0 
1519.0 
142716 
41081 
89473 
6 166.0 
3844.1 

152461 13 
28440 

643.90 

1090.2 
559.17 
12629 
67013 
25713 

534056 
368.43 
24627 

8934.6 
1530.4 
I42946 
41230 
90043 
6217.7 
3902.0 

I5336203 I 
28574 
643.55 

sn1.7 

1095.9 
559.17 

I B 2 6  
66535 
2557.2 
532236 
36333 
245 I .5 

'5742.4 
8874.0 
1528.3 
143078 
41186 
89924 

6 I 86.4 
3920.7 

5303297 
28654 
645.45 
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Sb 217582 268.77 267.62 264.61 
Se 196.026 442.55 450.13 451.75 
Si 
sn 
Sr 
Ti 
TI 
V 
Y 
zn 
Zr 

2 x 6 1  I 
189.927 
216.5% 
322.284 
190.794 
289.164 
361.104 
206.200 
257. I47 

30863 
-0.26900 

4595.1 
7472.4 
1083.4 
3288.0 
180065 
350.87 
333.5 I 

3103.6 
0.093 I70 

4632.9 
7525.0 
1111.7 
33 17.u 
179497 
356.75 
277.57 

3099.8 
1.3163 
4608.3 
7505.2 
I 120.0 
33i8.3 
181 145 
347.8 I 
22639 

A I  237312 
As 188.980 
B 249.772 
Ba 233527 
Be 234.861 
Ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.7 I 6  
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293.305 
Mo 202.032 

Na 568.821 
Ni 22 I M E  
Pb 220.353 
Sb 217582 
sc 1%.026 
Si 251.611 

~a 589592 

sn w.9n 

22349 
2.0860 
1.1748 
21325 

0.053096 
103.93 

0.055160 
0.52629 
0.2 I708 
0.27250 

1.0593 
93.780 
1.0165 
105.02 

0.53075 
1.1 163 
106.56 
105.04 

0.53391 
0.54Ol I 
2.1340 
1.6303 

0.000203~ 

0.52118 

.. 
ppm 
Ppm 
ppm 

ppm 
m 
ppm 
m 
m 
ppn 
m 
ppm 
m 
ppm 
m 
Ppm 
Ppn 
Ppn 
ppm 
ppm 
ppm 
ppm 
ppm 

wm 

wm 

0.023277 
0.000049 
0.013185 
0.012820 
0.000244 
0.32624 

0.000408 
0.00 1797 
0.001240 
0.002145 
0.004214 
0.1 1548 

0.00 I875 
0.35 I65 

0.002236 
0.01 1486 
0.29749 
03891 I 

0.000832 
0.000895 
0.W3 18 
0.023404 
0.004850 
0.00 136 I 

I .o 
0.0 
1.1 
0.6 
05 
03 
0.7 
03 
0.6 
0.8 
0.4 
0. I 
0.2 
03 
0.4 
I .o 
03 
0.4 
0.2 
0.2 
0.8 
1.1 
03 

671.1 

1086.8 22349 
559.16 2.08M1ppm 
12503 1.1748ppm 
66589 21325ppn 
255118 0.053096 ppm 
532337 103.93ppm 
365.21 0.055164 ppm 
2453.6 0.52629 ppn 
5740.2 0.2 1708 ppm 
88683 0.rrUOppn 
1525.9 1.0593 ppn 
142913 93.780~~111 
41166 1.0165 ppm 
89813 105.02ppm 

6190.0 0.53075 ppm 
388119 1.1 163 ppm 

15295204 10656ppn 
28556 105.04ppm 

t w o  0 ~ 2 n 8 p p m  

267.00 0.54011 ppm 
728.43 053391 ppm 

448.14 2.1340 ppm 
3096.6 I .6303 ppm 

0.38016 0.000203 ppm 

Y361.104 1.oooO 
Y361.104. 1.oooO 
Y361.104 1.oooO 
Y361.104 1.oooO 
Y361.104 I.Mxx) 
Y361.104 l.oo00 
Y361.104 l.m 
Y361.104 I.oo00 
Y361.104 I.oo00 
Y 361.104 1.oooO 
Y361.104 Loo00 
Y361.104 Loo00 
Y361.104 I.oM)o 
Y361.104 Loo00 
Y361.104 l.m 
Y361.104 Loo00 
Y361.104 Loo00 
Y361.104 1.oooO 
Y361.104 1.oooo 
Y 361.106 Loo00 
Y361.104 1.oooO 
Y361.104 Loo00 
Y361.104 Loo00 
Y 361.104 Loo00 



.. 
322.284 1.0283 ppn o.oom a4 7500.9 1.0283Ppm ~361.104 i.m 

TI 190.794 3.0386 ppm 0.052708 1.7 IIO5.I 3.0386ppm Y361.104 Loo00 
V 289.164 0.53659 ppm 0.002764 0.5 3307.8 0.53659ppm Y361.104 1.oooO 
2n 206.200 0.54114 ppm 0.007029 I 3  351.81 0.54114ppm Y361.104 1.0000 
21 257.147 0.030276 ppm 0.005983 19.8 279.16 0.030276ppm Y361.104 1.fXlOO 

A623861 15 (Slap) 3/29@3,I@375l AM Rsek 2, Tmk 63 

AI 237.312 17.149 19.902 m.w 
AS l88.9W -3.4402 -0.92412 -2.6864 
B 249.772 1870.4 1879.2 1880.5 
Ba 233.527 23383 2344.2 2362.7 

. Be 234.861 0.56982 -4.8322 -4.0703 

Cd 228.802 0.46669 -2.1835 -0.99514 
Co 231.160 7.0646 65745 10.225 
Cr 267.716 20.649 14.225 12.417 
Cu 324.754 301.48 304.66 305.06 
Fe 261382 31.991 33.152 31396 
K 728.181 32668 32673 32857 

Mg 279.078 67.943 67.459 67.138 
Mn 293305 13358 13.035 18948 
Mo 202.032 96.854 92184 89.805 
Na 589592 12214377 l2278ll2 12327121 

Ni 221.648 0.79032 0.85859 3.5005 
Pb 22D.353 -1.6787 -43008 -5.1301 
Sb 217.582 4.36501 0.75456 1.9521 
Se 196.026 1667.6 1697.7 1705.7 
Si 251.611 1540.8 1541.7 1551.8 
Sn 189.927 1.1518 1.2477 -1.6414 
Sr - 216.5% 2001.7 2019.9 2021.6 

ca 315.887 2276278 2 m w  229175s 

Li 610.365 -5153.8 -5145.6 -51633 

NB 568.821 22681 rncs 22790 
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TI 190.794 7.8163 4.9988 5.0988 
v 289.164 i1.189 5.2167 a.w 
Y 361.104 inw 1 7 7 ~ 5  178010 
Zn 20630 5.7554 1.1237 4.2645 
Zr 257.147 29.692 27.963 31.267 '. 

As 
B 
Ba 
Be 
ca 
cd 
co 
Cr 
cu 
Fe 
K 
ti 
Me 
Mn 
Mo 
Na 
Na 
Ni 
Pb 
sb 
sc 
si 
sn 
SI 
Ti 
n 
V 
zn 
Zr 

188.980 
249.772 
233527 
234.861 
315.887 
228.802 
231.160 
267.716 
324.754 
261382 
728.181 

-610365 
279.078 
293305 

589592 
568.82 I 
221648 
220353 
217582 
196.026 
Zsldll 
189.927 
2 165% 
322.284 
190.794 
289.164 
206.200 
257.147 

202.032 

-0.006223u 
0. I7552 

o.oooo25u 
44655 

-0.oO0173U 
-0.oO0829u 
0.000427 
O.OO6011 
O.OlO18M)I 

D l S l  
-0.019809u 
0.078255 
O.ooo698 
0.024610 

86.721 
81.708 

o.oOom2 
-O.W%U 
0.003583 

8.0562 
0.80563 

O.OOO234U 
0.45I1w 

-0.oO0565U 
0.018993 
0.001362 
0.003766~ 
0.001710 

0.072n2 

ppm 
PPn 
ppn 
ppn 
ppm 
ppn 
PPn 

0.0048 I2 
0.W5 I7 
0.000407 
0.000060 

1.7912 
0.000194 
0.000429 
o.Ooo164 
0.00006 1 
0.000620 
0.072144 
0.000217 
0.000474 
O.ooo285 
0.001031 
037567 
o.ms86 

o.ooini 
0.00131 I 
0.002332 
0.095901 
0.003236 
0.002688 
0.002522 
O.OOO663 
0.004395 
0.000487 
0.003655 
O.Oool85 

n3 
0.3 
0.6 

238.6 
0.4 

111.6 
51.8 

I .o 
3.3 
0 3  
1.1 
0.6 

40.9 
4.2 
0.4 
03  

211.0 
2 I 9.8 
65. I 
I 2 
0.4 

llSl.2 
05 

117.4 
23. I 
35.8 
97. I 
10.8 

384 

-23502 -0.03 I I 13 ppm 
1876.7 ,037758 ppm 
2348.4 0.36386 ppm 

2286860 2232.8ppm 
-0.904oO -0.oO0867ppm 

-2.7776 0.#0127 p ~ m  

7.9545 -0.004143 ppm 
15.764 0.002134 ppm 
303.73 0.030053 ppm 
32.180 0.093007ppn 

67513 039127ppm 
15.1 14 0.003488 ppm 
92.948 0.12305ppm 

12273203 433.61 ppm 
22746 40854ppm 
1.7165 0.00301 I ppm 

0.78054 O.Ol7913 ppm 
16903 40.281 ppm 
1544.8 4.0282 ppm 

0.25270 0.001 168 ppm 
2014.4 uo9oppm 
78.934 -0.002825 ppm 

a4430 0.006(111.ppm 

32733 110.76ppm 
-51543 -0.099046ppm 

-3.7032 -0.002981 ppm 

5.9713 0.094963 ppn 

3.7145 0.018830 ppm 
29.641 0.008548 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.m 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 36l.IW 
Y 361.104 
Y 361.104 

.. 

I .oooo 
1 .m 
I .m 
I .oooo 
Loo00 
I .m 
I .m 
1 .oooo 
I .m 
I .oooo 
1.0000 
I .m 
I .oooo 
I .m 
I .oooo 
I .oooo 
I .oooo 
I .m 
I .oooo 
I .oooO 
I .m 
Loo00 
I .m 
I .m 
1 .m 
1 .m 
I .m 
I .m 
I .oooo 
I .ooao 
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-0.69074 0.453 I 2  
1796.0 18029 
2308.1 2333.8 

2250109 2272089 

73234 12390 
7.2605 15.339 
301.02 307.11 
30.826 31.568 
32389 32436 

-5069.0 -5068.9 
68.031 68388 
11.605 25375 

12141486 12207435 
22406 22555 
1.2157 0.19855 
1.9264 -3.1.944 
1.9708 -21836 

-7.7915 -3.0018 

-1.1861 - m i 9  

n.45 7157s 

1618.2 1634.2 
1515.8 1520.6 

0.072057 13949 
1994.6 1999.8 
80.127 75.866 

0.96058 0.67708 
18.492 9.4140 
178121 178552 
2.1138 3.4138 
24.766 29.792 

-1.9747 
I8073 
2333. I 

-20734 

0.14347 
10.274 
15.979 
312.9 
29.697 

-5086.4 
67.403 
20.093 
75336 

1220632 I 
22539 
I .6433 

-4.0192 
-1.43 I 6  
1635.2 
1521.1 
2.0844 
1999.4 
79.665 

-0.16465 
6.91 26 
178398 
2.6765 
30.565 

2n1014 

324m 

Q1482127Dupo2 1:5 (Samp) Y29193,10:41d7 AM Rack 2, TO& 81 

A I  237312 16.151 17594 20.845 
As 188.980 
B 249.772 

Be 234.861 

Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fc 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293.305 
Mo 202.032 
Na 589.592 
Na 568.821 
Ni 221.648 
Pb 220353 
Sb 217.582 
SC 196.026 
Si 251.611 
sn 189.927 
Sr 216.5% 
Ti 322.284 
TI 190.794 
v 289.164 
Y 361.104 
Zn 206.200 
Zr 257.147 

~a 233.527 

ca 315 .8~~  
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u 
Ag 
A I  
As 
B 
Ba 
Be 
ca 
cd 
co 
Cr 
cu 
Fe 
K 
Li 
Mg 
Mn 
Mo 
Na 
Na 
Ni 
Pb 
Sb 
se 
si 
sn 
SI 
Ti 
TI 
V 
zn 
zr 

- WWk, 
328.068 
237312 
188.980 
249.772 
233.527 
234.861 
315.887 
228.802 
2 3 l . W  
267.716 
324.754 
261382 
728.181 
610365 
279.078 
293305 
202.032 
589.592 
568.821 
221.648 
220.353 
217.582 
196.026 
251.611 
189.927 
2165% 
322.284 
190.794 
289.164 
206.200 
257.147 

- W r i ~ -  
-0.000522u 
0.037256 

-0.0002 I ou 
0. I6850 

0.072023 
-0.000006u 

442.17 
-0.000221u 
-ij..000367u 
0.W3 I 7  
0.0061 10 
0.017578 

2 I .953 
-0.019104u 
0.078754 
0.001033 
0.0 I8907 

86. I35 
80.852 

0 . m 5  I 
0.000804u 
0.000909u 

7.7648 
0.79202 

0.001759u 
0.45803 

-0.000612u 
0.003914 

0.002253 
0.00 I568 

0.00 I mo 

'SD 
ppm " O.rn2II 
ppm 0.004960 
ppm 0.004527 
ppm 0.000532 
ppm 0.000470 
ppm 0.000063 
ppm 2.4 I99 
ppm 0.000213 
ppm o.ooc5:: 
ppm 0.000184 
ppm 0.000179 
ppm 0.000654 
ppm 0.032920 
ppm 0.000246 
ppm 0.000583 
ppm 0.000596 
ppm 0.000566 
ppm 0.25114 
ppm 0.29490 
ppm 0.000610 
ppm 0.002343 
ppm 0.004455 
ppm 0.045398 
ppm 0.001552 
ppm 0.001675 
ppm o.ooo664 
ppm 0.000324 
ppm 0.001609 
ppm o.oO0984 
ppm 0.001008 
ppm 0.000352 

%T(SD , Int (c/s)Calcb I 

13.3 18.197 0.18628~pm 
2 154.7 

0.3 
0.7 

1047.1 
0.5 

96.2 
:jC.O 
58. I 
2.9 
3.7 
0. I 
1.3 
0.7 

57.7 
3.0 
0.3 
0.4 

1204.9 
291.5 
490.3 

0.6 
0.2 

95.2 
0. I 

53.0 
41.1 
526 
44.7 
22.4 

40.4 -31.629 -0.00261 I ppm 

-0.73743 -0.0010~ bpm 
1802.1 0.84250 ppm 
2325.0 0.3601 I ppm 

-4.2889 -0.oooO30 ppm 
2264404 2210.8ppm 
-1.2715 -0.001 107 ppm 

12.860 0.00 1584 ppm 
306.88 0.030549 ppm 
30.697 0.087889 ppm 
32438 109.77 ppm 

9.9957 +.%I1 8;: ppl? 

-5074.8 -0.095522 p ~ m  
67.94 I 0.39377 p ~ m  
19.024 0.005 167 ppm 
73.1 19 0.094536 ppm 

12185080 430.68ppn 

1.0192 0.000253ppm 

-0.54814 0.004543 ppm 
1629.2 38.824 ppn 
1519.2 3.9601 ppn 

1997.9 22901ppm 
78.553 -0.003059 ppm 

0.49100 0.019568 ppm 
1 1.606 0.009349 ppm 
2.7347 0.01 1266 ppm 
28374 0.007839 ppm 

22500 404.26ppm 

- I 3524 o.oo4om ppm 

I. I838 0.008795 ppm 

3s 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y36!.:G4 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 

Y - k s I . I W  
I .oooo 
I .oooo 
I .oooo 
I .m 
I .oooo 
1 .m 
I .oooo 
I .m 
I .m 
I .m 
1 .m 
I .m 
I .m 
I .m 
I .m 
I .oooo 
I .oooo 
I .m 
I .m 
I .oooo 
I .oooo 
I .m 
I .oooo 
I .oooo 
I .m 
I .oooo 
I .oooo 
I .m 
I .m 
1 .m 
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Q14821M Sp102 Id (SIRp) M9Eo3. It15342 AM Rwk 2, Trk (LJ 

A I  237312 444.94 451.78 ' 440.62 
As 188.960 228.13 230.19 229.48 
B 249.772 60605 6123.4 6224.2 
Bp 233527 28625 28706 29061 
Bc 234.86) 1021.0 10163 IO128 
cn 315.887 25llooo 2516069 2521836 
Cd 228.802 144.87 145.25 147.47 
Co 231.160 96257 W63 971.98 
Q 267.716 22425 2241.0 2245.6 
Cu ,324.754 3883.8 3899.8 3916.0 
Fe 261382 63290 633.43 635.92 
K 728.181 98375 98276 98818 
Li 610365 11034 11106 11148 
Mg 279.078 35632 35753 35860 
Mn 293305 2464.4 2489.2 24913 
Mo 202.032 1581.2 1601.5 1617.6 . , 

Na 589.592 18537098 18633458 18630888 
No 568.821 36006 36210 36221 
Ni 221.648 253.71 250.16 254.86 
Pb 220353 285.48 284.52 286.19 
Sb 217582 110.27 106.72 10751 
Sc 196.026 1508.0 1926A 19265 
Si 251.611 2025.4 2025.1 2007.1 
Sn 189.927 13933 0.73601 -0.11141 
I 216.596 3836.0 3840.8 3868.4 
Ti 322.284 30522 3064.2 3062.6 

190.794 41052 42256 428.27 
V 289.164 1316.8 1326-9 1319.8 
Y 361.104 175242 176160 175804 
Zn 206.200 145.23 135.19 13934 
Zr 257.147 42.979 50.803 45.015 

A I  237.312 0.91658 ppm 0.011610 1.3 445.78 4.5829ppm Y 361.104 1.oooO 
As 188.980 0.85678 ppm 0.003899 0.5 229.26 4.2839ppm Y361.104 1.oooO 

2003 W 28JPK. V i  All Data Repwt 3)3on3,1455W AM Page34od339 

Be 233527 
Bc 234.861 
Ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
cu 324.754 
R 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589.592 
Na 568.821 
Ni 221.648 
Pb 220353 
Sb 217582 
sc 196.026 
si 251.611 
sn 189.927 
I 216.5% 
Ti 322.284 
n 190.794 
v 289.164 
zn mm 
2r 257.147 

0.92079 ppm 

49136 ppm 
0.022032 ppm 

0.11792 ppm 
0.43194 ppm 

039038 ppm 
41.802 ppm 

0.21242 ppm 
0.45806 ppn 

128.13 ppn 
129.76 ppm 

0.20680 ppm 
0.21047 ppm 
0.22m ppm 
9.1528 ppm 
1.0578 ppm 

o.ooo827n ppm 
0.88212 ppm 
0.41265 ppm 

1.1577 ppm 
0.21433 ppn 
0.21m ppm 

0.003849 ppm 

0.021148 ppm 

0.20567 ppm 
0.084725 ppm 

65.459 ppm 

0.007434 
O.ooM)85 

I.OS88 
O.WO205 
0.00 1022 
0.0000119 
0.000470 
0.001 1% 
0.20855 

0.001408 
0. I3338 

0.001282 
0.005247 
035832 
a43649 

o.oomis 
0.000608 
0.003759 
0.05 lW8 
0.005576 
0.001236 
o.oooo1o 
0.000904 
0.024505 
0.000837 
0.0071)02 
0.000453 

0.8 28197 4.6039Fpm 
0.4 1016.7 0.10574ppm 
0.2 
0.9 
05 
0. I 
0.4 
0.3 
0 3  
0.4 
03  
0.6 
1.1 
0.3 
0.3 
I .o 
03  
1.7 
0.6 
0.5 

149.4 
0 5  
0.2 
2 2  
0.4 
3.6 

I Id 

2516301 2456.8 ppm 
145.86 0.1 1016 ppm 

2243.1 0.42363 ppm 
3900.5 0.58961 ppm 

98510 327.29 ppm 
11096 1.9519ppm 
35748 209.01 ppm 

2481.7 1.0621 ppm 
1600.1 2.2903ppm 

Is600482 640.66ppm 
36146 648.81 ppm 
252.91 1.0340 ppm 
285.40 110524ppm 
108.17 1.1OOOppm 
1920.4 4 5 . 7 6 4 ~  
2019.2 5.2888ppm 

0.67265 OAo4136ppm 
3848.4 4.4106ppn 
3059.7 2.0632ppm 
420.45 5.7804 ppm 
1321.2 1.0716ppn 
139.92 1.0702ppm 

967.06 1.0284 ppm 

634.08 . 2.11191ppm 

46.266 0.019246ppm 

Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.m 
Y 361.104 
Y 361.104 
Y 36l.lO4 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
.Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 

1 .m 
I .m 
1.oooO 
1 .m 
I .m 
I .o 
I .m 
1 .m 
I .m 
I .m 
1 .m 
I .m 
1 .m 
I .m 
I .m 
I .m 
I .oooo 
I .m 
I .oooo 
1 .m 
I .oooo 
1 .m 
I .m 
I .m 
1 .m 
1 .m 
1 .m 

I 

As 188.980 223.23 22153 226.12 
B 249.772 5905.6 6001.8 6026.4 



B23 03 28JPK. Vsta Au Data Repat 3/30103,105544 AM PaSe3410f389 

Bs 233.527 8605.9 8634.1 8642.4 
Bc 234.861 19239 19348 19382 
Ca 315.887 2262769 2271352 2282980 
cd n8.802 282.811 
co 231.160 217.70 
Cr 267.716 2171.7 
Cu 324.754 . 1685.9 
Fe 261382 82996 
K 728.181 33193 
Li 610365 -50623 
Mg 279.078 67390 
Mn 293305 6359.1 
Mo 202.032 79.298 
Na 589.392 12204258 
Na 5611.821 225)o 
Ni 221.648 49.798 
Pb 220353 549.71 
Sb 217.582 40436 
Se 196.026 1712.4 
Si 251.611 1545.0 
Sn 189.927 0.48933 
Sr 216.5% 1997.5 
Ti 322.284 80.158 
TI 190.794 129.91 
V 289.164 50124 

Zn 206.200 27.958 
Y 361.104 inw 
ZI 257.147 26.948 

282.49 
21639 
2 184.6 
1694.5 
88455 
33195 

-%26 
70.666 
6388.5 
77.08 

iwzsia 
22649 
50.702 
549.35 
409.53 
1725.0 
1541.8 

0.57435 
2004.g 
80.791 
134.98 
uw5.I 
178145 
30.780 
26440 

286. I3  
215.84 
2203.6 
1700.3 
90.293 
33417 

-51352 
67501 
64 17.8 
75.572 

12231829 
2265 1 

49.401 
547. I 4  
403.72 
1736.8 
1560.9 

0.51211 
2003.8 
78.509 
133.29 
5048.1 
178861 
29.956 
27.544 

AI  237312 0.46190 ppm 0.003013 0.7 223.92 23095ppn Y36l.104 
As 11.980 0.83597 ppm 0.0086SO 1.0 223.63 4.1799ppn Y 361.104 1.oooO 
B m n 2 .  056108 ppm 0.006003 1.1 5977.9 28054pprn Y361.104 
Ba 233.527 0.27400 ppm 0.000613 0.2 8627.5 I3700ppm Y 361.104 1.oooO 
Be 234.861 0.39929 ppm 0.001533 0.4 19323 1.9965ppm Y361.104 1.oooO 
Ca 315.887 443.72 ppm 1.9809 0.4 2272367 2218.6ppm Y 361.104 1.oooO 
Cd 228.802 0.042153 ppm 0.000292 0.7 283.84 0.21076ppm Y361.104 1.oooO 
Co 231.160 0.040944 ppm 0.000206 0.5 216.64 0.20472ppm Y 361.104 1.oooO 

2003 03 28JPK. V i  All Data Repott. 3BW. 1&5%44 AM Page3420f389 

Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
bid 589.592' 
Nil 568.821 
Ni 221.648 
Pb 220353 
Sb 217.582 
Se 1%.026 
Si 251.611 
sn 189.927 
Sr 216.596 
E 322.284 
71 190.794 
v 289.164 
zn 206.200 
ZI 257.147 

0.049268 
0.058722 

2251 I 

0.079835 
054778 

0.020113 
86.43 I 
81.256 

0.040309 
0.40 I26 
0.81903 
8.2197 

O.OOO699 
0.45897 

6.000367~ 
036575 
0.81445 

.0.043572 
0.001405 

6.01 8957u 

o.8omi 

0.m225 
0.002634 
0.086229 
0.001028 
0.0020b4 
0.002522 
0.000539 
3.1509€ 
0.22849 

0.000548 
0.001045 
0.006013 
0.058893 
O.WW8 
0.000072 
o.oO091o 
o.Ooo163 
0.007105 
0.003 I94 
0.W2243 
o.oM)o62 

0.5 1693.6 0.24634 ppm 
45 87.248 0.29361 ppm 
0.4 33268 112J6ppm 
5.4 -5086.7 -0.094783ppm 
26 68.654 039917ppm 
0.5 6388.5 27389ppm 
2.7 77311 O.lOO%ppm 

0.3 22614 40628ppm 
1.4 49.967 0.20154ppm 
0 3  548.80 2.0063ppm 
0.8 405.87 4.0951 ppn 
0.7 1724.6 41.099ppm 
0.7 I5493 4.0401ppm 

103 0.52527 0.003495ppn 
0.2 2002.0 22949ppn 

1.9 132.73 1.8288ppm 
0.4 5035.2 4.0722ppn 
5.1 29365 0.21786ppn 

0.2 IZX953,c 432.lSppm 

44.5 79.820 -0.001835 ppn 

4.4 26.977 0.007026ppn 

Q1482129 DPSO3 Id (Slap) 3tZ9#3,105394AM . WfTd1e87 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
v 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.100 
Y 361.104 

I .m 
I .m 
I .m 
I .m 
I .m 
I .m 
I .ooM) 
I .m 
1 .m 
I .m 
I .m 
I .m 
I .oooo 
I .m 
I .oooo 
I .oooo 
I .m 
I .m 
I .m 
1 .woo 
I .m 

B 249.772 5864.1 6033.1 60252 
Ba 233.52l 85522 8583.8 8594.6 
Bc 234.861 I9158 I9289 19322 
Ca 315.887 2237793 2268669 2278518 

c4 231.160 212.18 217.02 214.16 
Q 267.716 2164.6 2176.2 2185.1 

cd n8.8oz n8.n m.61 2 8 1 . ~  
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K 
t i  
Mi3 
Mn 
Mo 
Na 
Na 
Ni 
pz, 
Sb 
sc 
si 
sn 
I 
Ti 
TI 
V 
Y 
zn 
2s 

261382 
728.181 
610365 
279.078 
293305 
202.032 

568.821 
221.648 
22030 
217382 
l%.O26 
251dll 
189.927 . 
216596 
322.284 
190.794 
289.164 
361.104 
206.200 
257. I47 

589592 

w&& 
__I_ 

328.068 
2373 I2 
188.980 
249.712 
233.527 
234.861 
31S.1181 
228.802 
231.160 
267.716 
324.754 

728.181 
610.365 

261.382 

279.078 

83.436 
33201 

-506 I .5 
73.356 
6367.. I 
69.693 

12172808 
22616 

48.228 
543.09 
401.75 
1699.4 
1520.0 
1.3201 

79.470 
125.13 
5011.0 

26386 
21362 

1988.1 

178771 

so%-* 
0.039 I70 
0.45530 
0.83025 
0.56073 
0.27237 
039792 
442.93 

0.041665 
0.040M3 
0.082146 

0.058036 
22.606 

-0.01 8961 u 
0.084386 

0.048782 

4.210 
33510 

-50786 
72.609 
6407.7 
68.639 

12238739 
22776 

54.259 
548.49 
398.43 
1720.9 
15327 

0.69482 
20020 
67.648 
131.70 
5016.6 
179709 
29.42 
23.614 

1 

91.159 
33519 

-5093.2 
71.674 
6404. I 
70.450 

12229431 
2273 I 
50.690 
550.14 
40756 
1736.4 
1535.9 
1.0502 
2Ooo. I 

13233 
5038.9 
179339 
30.695 

71321 

24.~18 

0.008968 
0 .W06 
0.001786 
2.0244 

0.000253 
0.000527 

0.000184 
0.002952 
0.12133 

0.0003aa 
0.000985 

0.0003aa 

.-%Wl 
0.6 
I .7 
I 2 
I .6 
0 3  
0.4 
0.5 
0.6 
13 
0.5 
0.4 
5.1 
0.5 
2.0 
I 2  

?--,; , "','\ 

1219.6 0.1958Sppm 

222.09 4.1512~pm 
220.72 2.2765ppm 

5974.2 2.8036ppn 
8576.9 13619ppm 
19256 1.98%ppm 

2iaa327 ~14.7ppm 
28053 0.20832ppri 
214.45 0.20251 ppn 
21753 0.41073 ppm 
1677.9 0.24391 'ppm 
86.268 0.2901 a ppm 
33410 113.03 ppm 

-5077.8 -0.094805 ppm 
72.546 0.42193 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
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Mo 202.032 0.017893 ppm 0.000262 1.5 69.594 0.089467ppm Y 361.104 Loo00 
Na 589.592 86325 wm 0.23727 0 3  12213659 431.63ppm Y361.104 Loo00 
Na 
Ni 
Pb 
sb 
se 
Si 
sn 
Sr 
Ti 
TI 
V 
zn 
zr 

xia.821 
221.648 
220353 
217.582 
196.026 
251.61 I 
189.927 
216596 
322.284 
190.794 
289.164 
206.200 
257.147 

81.599 

0.81241 
8.1924 

0.45715 

0.04 I223 
0.400 I2 

0.WX 
0.0015 I3 

-0.00 105911 
035749 
0.81234 

0.04266 I 
0.000979 

0.29742 
0.002493 
0.002683 
0.009302 
0.088751 
O.rnC5?6? 
0.0005 14 
0.001729 
O.oOoF14 
0.010971 
0.002383 
0.003528 
o.oM)iai 

0.4 
6.0 
0.7 
1.1 
1.1 
0.6 

34.0 
0.4 

82.5 
3.1 
03 
a3 

18.5 

22707 
5 I .OS9 
547.24 

1718.9 
!-2?9.5 
1.0217 
1996.7 
74.8 13 
129.72 
5022.2 
28.974 
23.165 

402.58 

408.00 ppm 
0.20612 ppm 
2.oO06 P P  
4.0621 ppm 
40.962 ppn 
?.9E7L ppm 

0.007563 ppm 
2.2887 P P  

-0.005297 ppm 
I .7a75 ppn 
4.0617 ppm 

0.004894 ppn 
0.21330ppm 

Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

1 .m 
I .m 
I .m 
I .m 
I .oooo 
I .Mx)r 
I .oooo 
I .m 
I .m 
I .m 
I .oooo 
I .m 
I .m 

AS 1811.980 
B 249.772 

Be 234.861 
Ca 315.887 
cd 228.802 
co 231.160 
CI 267.716 
Cu 324.754 
Fe 261382 

Li 610365 

233527 

K m.181 zm7; 
Mo 202.032 

2459.7 2469.9 2476.0 
13625 13735 1381.4 
20766 20923 20995 

154913 1558115 155927 
243833 245824 246308 

34953 35226 35178 

133649 134520 134676 
163482 163714 164103 
7181.8 72223 7230.6 

203407 206585 204680 

58558 59010 58973 
3454.4 3525.6 35473 

259375 261302 261015 

ma 23137 2316 

69525 69815 70262 

4234 42673 42709 



I _  

Na 568.821 12627 12643 12698 
Ni 221.648 
F'b 220353 
Sb 217.582 
se 196.026 
si 251.611 

SI 216596 
Ti 322.284 
TI 190.794 
v 289.164 
Y 361.104 
zn 206.200 

sn ism 

ZI 251.147 

6101.8 
68527 
505.0I 
1053.6 
94929 
30473 
219% 

17413 
31479 

18441 I 
3244.6 
4555 I 

36072 

61373 
69133 
503. I7 
1066.4 
95463 
30763 
mso 
36048 

31658 
183635 
3257.8 
45897 

ins.4 

6141.4 
6910.8 
510.54 
1071.6 
9576.2 

22052 
36087 
1786.2 
31642 

184619 
3260.2 
45906 

3 0 7 ~  

A i  237312 5.0639 
As 188.980 5.1161 
B 249.172 1.%58 
Be 233527 4.9850 
Be 234.861 5.0692 
ca 315.887 20.870 
Cd 228.802 ' 5.1255 
co 231.160 5.0055 
Cr 267.716 5.0821 
Cu 324.754 5.0928 
Fc 261382 5.0301 
K 728.181 46.794 
Li ' 610365 4.9904 
Mg 279.078 49.801 
Mn 293305 5.0508 
Mo 202.032 1.0071 
Na 589.592 53.317 
Ni 221.648 5.0329 
Pb 220353 5.0174 
Sb 217.582 1.0276 
Se 196.026 5.0693 

.. 
ppm 0.007366 
ppm 0.035367 
ppm O.OllO15 
ppm 0.018391 
ppn 0.027105 
ppm 0.20298 
ppm 0.021221 
ppm 0.017980 
ppm 0.020953 
ppm 0.009757 
ppm O.Ol8121 
ppm 0.24363 
ppm O.Ol7354 
ppm 0.20826 
ppm 0.02l555 
ppm 0.013976 
Ppm 0.14398 
ppm O.Ol7901 
ppm 0.024948 
ppm 01307717 
ppm 0.044126 

0.1 2471.9 
0.7 13724 
0.6 20895 
0.4 155575 
0.5 245321 
0.4 260564 
0.4 35119 
0.4 . 23094 
0.4 134281 
0.2 163766 
0.4 7211.6 
05 69861 
03 204224 
0.4 42588 
0.4 58847 
1.4 3509.1 
0.3 7365322 
0.4 6126.8 
0.5 6892.3 
0.8 506.24 
0.9 1063.8 

5.0639 p p  
5.1161 ppm 
1.%58 ppm 

5.0692 ppm 
4.9850 ppn 

somo ppm 
5.1255ppn , 

5.0055 ppn 

5.0928 ppm 
5.030I ppn , 
46.794 &pm 
4.9904 ppn 
49.801 ppm 
5.0508 ppm 

5.0821 ppn 

1.0071 ppm 
53.317 ppm 
5.0329 ppm 
5.0 I 74 ppm 
I .0276 ppm 
5.0693 ppm 

Y 361.104 lOl.27741 
Y 361.104 10232185 

Y361.104 99.69942 
Y361.104 10138351 
Y 361.104 101.73993 
Y361.104 10250927 
Y361.104 100.10990 
Y 361.104 101.64223 
Y 361.104 101.85625 
Y361.104 100.60234 
Y 361.104 93.58758 
Y361.104 99.80111 
Y361.104 99.60144 
Y 361.104 101.01537 
Y 361.104 100.70801 
Y 361.104 106.63482 
Y 361.104 100.65750 
Y 361.104 100.34730 
Y 361.104 102.76300 
Y 361.104 10138614 

~361.104 9a29054 
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Sn 189.927 5.0231 
Sr 216.5% 5.0634 
Ti 322.284 4.9926 
n 190.794 4.8325 
v 289.164 5.1183 
Zn 206.200 5.0191 
ZI 257.147 5.1125 ' .  

ppn 0.028540 0.6 3067.4 5.0231 ppm Y361.104 100.46155 
ppm 0.030575 0.6 22099 5 . 0 6 3 4 ~ ~  Y361.104 101.26746 
ppm 0.002719 0.1 36069 4.9926ppm Y361.104 99.85158 
ppm 0.064478 I 3  1767.6 4.8325pprn Y361.104 96.64961 
ppm 0.015987 03  31593 5.ll83pp Y361.104 10236613 
ppm 0.012934 03 3254.2 5.0191 ppm Y361.104 I0038251 
ppm 0.022616 0.4 45784 5.1125ppn Y 361.104 102.25017 

237312 

249.m 
233.527 
234.861 
315.887 
228.802 
231.160 
267.716 
324.754 
261 382 
728.181 
610365 
279.078 
293305 

589592 
568.821 
221.648 
220353 
217.582 
196.026 
25lbll 
189.927 

1ns.980 

m.032 

-2.6866 
27255 
292.02 

-1.9468 
I4938 

0.82214 
13.786 
13308 
99.865 
43287 
115.16 
81054 
2.9309 
83730 
33.483 
13353 

-493.24 
-I .%54 
1.0155 

-2.5224 
4.0200 
32390 

-0.94493 

78.797 

-1.2872 
0.64227 
266.73 
81303 

-1.1425 
149.78 

-0.21785 
10.043 
10.8w) 
10355 
7.9473 
107.94 
m5.42 
3.0047 
75432 
28.908' 
1249.2 

-484x2 
-051999 
-13910 
-2.0889 
I .9384 
28309 

-0.73412 

-33824 
0.79632 
245.86 
79.981 

05068 
147.22 

-1.2822 . 
9.7913 
16.853 
lChS.66 

100.85 
80134 
3.9322 
10347 
22.615 
I26l.4 

-504.17 
-0.84897 
0.43851 
-3.6698 
4.4357 

0.68198 

aw9s 

x i 3 6  

7 ---- 
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b 216.5% 26084 262S2 1.6980 
?i 322284 91.788 85.256 93333 
n 190.794 12.4~7 8.~346 7.2873 
v 289.164 0.57737 4.6305 4.2271 

zn 206.200 1 . ~ 9 1  0.90658 . i.am 
zr 257.147 22429 22.227 17.916 

Y 361.104 189296 188998 189181 

Ai  237312 
As 188.980 
B 249.772 
Ba 233527 
Be 234.861 
ca 315.m 
Cd 228.802 
co 231.160 
Cr 267.716 
CU 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589592 
Ni 221.648 
Pb 220353 
Sb 217.582 
se 196.026 
Si 251.611 
sn 189.927 
Sr 216.596 
Ti 322.284 
TI 190.794 
v 289.164 
Zn 206.200 
.a 257.147 

-0.005097u 
0.007720 
0.024298 
0.000043 
0.000062 
0.000406 
4.00006 I U 
0.000392 
0.000348 
-0.o002 19u 
0.00098 I u 
0.01 9223 
-0.00029ou 
0.003 I54 
0.0001s2 

O.ooOo36 
- 0 . W 5 U  
0.002082 

-0.003546u 
0.013942 
0.000398U 

- 0 . o o M Z S U  
0.000676 
0.001008 
0.028455 
0.000495 
0.000387~ 
0.000732 

o.mn 

0.00mI 
0.004326 
0.002173 
0.000040 
O.oooO26 
O.oo(y269 
0.000153 
0.00048S 
0.000114 
0.000106 
0.001471. 
0.004904 
0.000186 
0.000653 
0.000124 
0.001569 
0.000353 
O.ooo623 
0.000914 
0.001644 
0.006379 
0.001280 
0.001449 
0.000122 
0.000595 
0.007416 
0.000361 
0.000828 
0.000285 

43.2 
56.0 

943 
41.4 
66.2 
m.8 
123.6 
321 
48.3 

I M.0 
22.5 
64.3 
20.7 
815 

81.1 
140.0 
43.9 
46.4 
45.8 

321.8 
199.9 
18.0 
59.0 
26.1 
72.9 

214.1 
38.9 

8.9 

26.0 

-24520 -0.00SO97pp1 
I3880 0.007720ppm 
268.20 0.024298pprn 
80.027 0 . m 3 p p m  

-0.86090 0.000062ppm 
148.79 0.000406ppm 

-0.2259a ~.OOCNXI ppn 
11.207 O.OOO392ppm 
13.680 O.OOO348ppm 
10336 -0.000219 ppn 
6.1151 O . ~ I  ppn, 
107.98 O.Ol9223ppm 
802.43 -0.00029Oppm 
3.2893 0.W3 154 ppm 
8.7543 0.000IS2 ppm 
28.335 0.006027ppn 
1281.6 0.000436ppn 

-1.1115 -0.am445ppn 
0.020977 0.002082ppm 

-27603 -0.003546ppn 
3.4647 0.013942 ppm 
29.612 0.000398 ppn 

-033236 -0.ooMZSppm 
2.3105 0.000676ppn 
90.126 0.001008ppm 
9.4262 0.028455 ppm 
3.1450 0.000495ppm 
1.5248 0.000387 ppm 
20.857 0.000732 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

-0.00510 
0.00772 
0.02430 
0 . W  
O.@IOM 
O.ooO4l 
4.00006 
0.00039 
0.00035 

-0.00022 
0.00098 
0.01922 
-0.oO029 
0.003 15 
o.ooo15 
0.00603 
O.OOO44 
-O.w 
0.00208 

a00355 
0.013942 
0.00040 

-0.00073 
O.OOO68 
0.00101 
0.028452 
0.00049 
0.00039 
0.00073 

2003 M-28JPK. V I  All Data Rapon JRwo3.1455:U AM PaQe348of389 

A623014 20100 (amp) 3/2903,11~19AM ~ k f T m h c 9 0  
wcighc 20 volume: IO Dilution: I 

AI 
AS 
c 
Ba 
€k 
ca 
Cd 
co 
Cr 
cu 
Fe 
K 
Li 

Mn 
Mo 
Na 
Na 
Ni 
w 
sb 
se 
si 
sn 
I 
Ti 
n 
V 
Y 
zn 
ZI 

Mg 

2373 12 
188.980 
249.772 
233527 
234.861 
315.887 
228.802 
231.160 
267.716 
324.754 
261382 
728.181 
610365 
279.018 
29330s 
202.032 
589592 
568.821 
221.648 
m 3 5 3  
217.582 
196.026 
251.611 

2163% 
322.284 
190.794 
289.164 
361.104 
206.200 
+257.147 

1 m.927 

90.685 

is355 
1316.7 

-93.076 
52752 

-4.0582 
45.447 
498.60 
23039 
I1593 
IS182 
1006.9 

1159.7 
S8I.98 

32133986 
312382 
619.78 
7.9886 
535u 

0.97276 
10291 

73 I22 
244.92 
19856 
4.041 1 

170788 
132.88 
122.28 

120.77 

~444489 

45.775 

89536 
119.68 
15473 

1333.9 
-72.265 

53108 
-27844 
41.761 
51277 
23163 
11675 
15278 
1020.7 
8496.0 
I 154.6 
592.29 

3 1656936 
313555 
624.81 
6.4861 
55.60601 
1.2571 
10395 

6.6788 
245.82 
199.50 
4.1434 
44.197 
171646 
136.53 
123.19 

94.269 
121.48 

. ISSQ 
13413 

-87.469 
53264 

0.14l11 
48.044 
m.92 
23326 
I171 I 
I5309 
1014.8 
8S33.1 
11613 
S92.9 

3 1582472 
313645 
624.36 
4.9760 
51.923 
I .25s I 
10436 

5.40% 
248.05 
190.10 
3.7417 
45.682 
172287 
132.79 
I 18.76 



a WMkri. 
Ag 328.068 
AI 
As 
B 
Ba 
Be 
ca 
cd 
co 
cr 
cu 
Fe 
K 
Li 
M8 
Mn 
Mo 
Na 
Na 
Ni 
Pb 
sb 
sc 
Si 
Sn 
SI 
Ti 
TI 
V 
zn 
zr 

"4 

237312 
188.980 
249.772 
233527 
234.861 
315.887 

231.160 
267.716 
324.754 
261382 
728. I81 
610365 

293305 

589592 
568.821 
221.648 
220353 
217582 
I%.O26 
251.61 I 
189.927 
216.596 
322.284 
190.794 
289.164 
206.200 
257.147 

228.802 

279.078 

202.032 

m&&" ;,:,.;,,, .y&.<?: . . .  i , ,  

0.000438 ppm 
0.18870 ppn 
0.45211 ppm 

0.040138 ppm 

10329 ppm 

1.4549 ppm 

-0.o0o501u ppm 

o~wsou .w. 
0.006431' ppm 

8.0890 ppn 

O.OI019007 ppn 
0.71819 ppm 

10352 ppm 
0.007807 ppm 

9.9292 pprn 

0.16725 .pptn 
214.21cb ppm 
1131.9b ppm 

0.007089 ppm 
0.11117 ppm 

0.010433. ppm 

0.013646 ppn 
0.007359 ppm 

0.011216 ppn 

0.098706 ppn 

0.20406- ppm 

0.002912 ppm 
5.4979 ppm 

0.055444 ppn 
0.015545 p p  

0.20558 ppm 

-:.. : ....., !,>, >,,,"$.&~ , :$, ',!&? 

0.000302 
0.005092 
0.003368 
O.WW48 
0.000403 
0.000222 
0.05 I262 
0.000314 
.o.ooo684 
0,000277 
0.004472 
0.04 1903 
0.0448 I I 
0.000169 
0.049313 
0.000326 
0.00 I730 

I .95% 
25395 

0.002286 
0.001096 
0.003709 
O.Ooo780 
0.03@1 I 

0.000369 
O.Ooo719 
0.000574 
0.000143 
0.003302 
0.00026 I 

o m m  

2.7 
0.7 
0.6 
I .o 

44.4 
0.5 

622.7 
10.6 
1.5 
0.6 
05 
0.4 
2.2 
OS 
03 
1.0. 
0.9 
0.2 
0.5 

15.5 
33 

26.8 
0.7 

15.2 
0.7 
4.6 
4.2 
1.9 
I .6 
2 3  

91.497 0.094348 ppm 

15457 0.72743 ppm 
1330.6 O.OMo69 ppn 

120.64 0.22606ppm 

-84.270 .o.ooow)ppm 
53041 5.1647ppm 

-22338 0 . ~ 2 5 p p n  
45.084 0.003239 pdin. 
M6.76 0.009S04ppm 
23176 035909ppn 

152% 5.1762ppm 
1014.1 0.003904 ppm 
84926 4.9646ppm 
1156.9 0&9353ppn 
588.92 0.083626 ppm 

313194 565.95ppm 
622.98 0.25203ppm 
6.4836 0.003545 ppm 

1.1616 0.001456pprn 
10374 27490 ppn 

6.4669 0.005216ppm 
246.27 0.027722ppm 

11660 4.0445ppm 

31791130 1M.lI ppm 

53.692 0.055584 ppn 

196.05 om7772ppm 
3.9754 0.00611u ppn 
45.21 8 0.003679 ppm 
134.07 0.10279ppn 
121.41 0.005608ppm 

...... ... .:;..:>:":.<;.;'&, : ...... \_. ::*).~:.:.~~:3-~* ..., : 
Y361.104 I.m 

* 

Y361.104 1.oooo 
Y361.104 1.m 
Y361.104 l.m 
Y 361.104 1.oooo 
Y361.104 I x ) o  
Y 361.104 l.m 
Y361.104 l r n  
Y361.104 l.m 
Y 361.104 1.w 
Y361.104 1.m 
Y361.104 Loo00 
Y361.104 1.oooo 
Y361.104 l.m 
Y361.104 1.oooO 
Y361.104 ~.w 
Y361.104 1.m 
Y361.104 l.m 
Y361.104 1.oooo 
Y361.104 1.W 
Y361.104 Loo00 
Y361.104 I r n  
Y361.104 I.0000 
Y361.104 1.oooO 
Y 361.104 1.w 
Y361.104 1 . m  
Y361.104 1 . m  
Y361.104 Loo00 
Y361.104 l.m 
Y361.104 1m 
Y361.104 IM)o 

2003 03 2BJpK. Vsta All Dab Report X30/03* 10:5544 AM 

weight I Volum: I Dilution: 5 

Page350d389 
A623623 15 (Slnp) 3/39@3,llW.16 AM Rwk2,TahtCn 

AI 237.312 
As I8a.980 
B 249.772 

Be 234.861 
. Ca 3i5.837 

cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 

Na 589592 
Na 568.81 
Ni 221.648 
Pb 22030 
Sb 217.582 
sc 196.026 
si 2.51.61l 
sn 189.927 
SI 216596 
Ti 322.284 
n 190.794 
v 289.164 
Y 361.104 
zn 206.200 
ZI 257.147 

~e 233527 

MO 202~x32 

9.2586 93328 
-1.061M 4.21405 
27007 no79 
177.67 182.70 

-0.15248 -4.4251 
2194533 22i7103 

1.4818 1.5859 

22.285 23.456 
646.67 653.66 
55.440 58360 
65325 6540.4 

-5916.7 -6W8.2 
lSSl2 IMlO 

2221.1 2243.9 
100.29 100.80 

211563954 28654028 
%290 96436 
40.401 45380 
-4.4843 -3.7230 
3.6423 26350 
7955.4 79933 
55423 5u)a.s 
ILXSI 1.1310 
1326.8 1339.4 

-0.95183 -0.61101 
5.1395 0.43883 
l74m 173982 

' 7.7673 7.0038 
71.835 66.983 

20326 17.1146 

81.967 92.001 

11.728 

27288 
178.91 

-6.9763 
Zlii?;; 

7.4854 
20.02 I 
17.121 
644.25 
57.833 
6525.8 

-60429 
I5597 

2239.9 
101.22 

28597220 
96421 

-1.5950 
4.32246 

79943 
54a3.9 
1.1254 
1333.0 

-1.2372 
9 . m  
I7432 I 
8.1026 
11.743 

-I .7692 

a 6 m  

nw 

AI 237312 0.021107 ppm 0.002891 13.7 1O.lM 0.10553ppm Y361.104 Loo00 
AS 188.980 -0.001251U ppn 0.002903 2321 -1.0171 -0.006U4ppn Y361.104 1.WlO 
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, . . . .. . 

Ba 
Be 
ca 
cd 
co 
Cr 
cu 
Fc 
K 
ti 

Mn 
Mo 
Ne 
Na 
Ni 
Pb 
Sb 
se 
Si 
sn 
Sr 
Ti 
n 
V 
zn 
ZJ 

Mi3 

233527 
234.86 I 
315.887 
228.802 
231.160 
267.716 
324.754 
%I382 
728.181 
610365 
279.078 
293305 
202.032 
5 8 9 9 2  
568821 
221.6411 
220353 
217582 

251.611 
189.927 
216.5% 
322.284 
190.794 
289.164 
206.200 
2S7.147 

mi.026 

0.003240 
0.000006u 

431.45 
0.000474 
0.001624 
O.MX)618 
0.016727 
0.036MIo 

4.4049 
-0.044504u 

0.19125 
0.026859 

193.420 
3473 I 

0.032036 
-0.oO0271 u 
0.006039 

38.047 
'29138 

0.001645 
030566 

0.000428~ 

0.001201 
0.009810 
0.006236 

iazio 

- a m m u  

O.oooO84 
O.ooOO7 I 

25339 
0.000SoI 
0.000293 
0.000128 
0.000152 
Q.IKn080- 
0.01 1590 
0.00tm 
0.062422 
0.001045 
0.000134 
0 . m  
0 . 2 m  

0.W2603 
0.00Ioa9 
0.004147 
O.IOs62 

O.OlSs68 
0 . m I  
0.001446 
0.001012 
0.000862 
0.000140 

0.0003 IO 
o.mmi 

26 
1266.6 

0.6 
105.6 
18.0 
20.6 
' 0.9 
.M- 
03 
3.6 
03 
05 
05 
0.2 
0. I 
8. 1 

401.5 
68.7 
03 
.os 
25 
0.5 

236.6 
988.4 
61.6 
8.9 
5.0 

179.76 0.016202 ppm 

2209SlS 2157.2 ppm 
3.5176 0.002372ppn 
19398 0.008122ppn 
20.954 0.003089ppn 
648.19 0.083633 ppm 

6519.6 22025ppm 

15573 91.049ppn 
2235.0 0.95624ppn 

96382 17365ppn 

-3.8513 O.ooOo28 ppn 

57.m -0;tgeMtppm- 

4989.2 -0.222s2ppn 

l o o n  0.13429ppn 
2BM)so66 967.1oppn 

4.019 omi8ppn 

1.9849 0.0301%Pprn 
-3.2674 -0.001356ppn 

7981.0 1 9 0 . 2 4 ~  
5511.6 14369ppm 
1.1 138 0.008223ppn 
1333.1 15283ppm 
85.936 0.002139 ppm 

-0.93333 -0.ooo436ppm 
5.0618 o.oomsppm 

70.m o.mim9p~n 
7.6246 0.04W9ppm 

Y 361.104 
' Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104, 
.Y 361.104 
Y 361.104 

-Y..-%MW...~ 

I .oooo 
I .oooo 
I .m 
1 .m 
I .m 
I .m 
1 .oooo 

.-Ix1oOo 
I .m 
I .oooo 
I .m 
I .m 
I .m 
Loo00 
I .m 
I .m 
I .m 
I .m 
I .m 
1 .m 
I .m 
1 .m 
1 .m 
I .m 
I .oooo 
I .oooo 
I:oooO 

. .. 

AI 237312 7.9110 3.6919 25040 
AS 188.980 -3.4404 -1.1086 -4.0040 
E 249.172 77333 74357 7 ~ 3 2  , 

Fk 234.861 -3.7555 -6.9407 -1.7895 
ca 
cd 
co 
Cr 
cu 
FC 
IC 
Li 

Mn 
Mo 
Na 
Na 
Ni 
Pb 
sb 
se 
si 
sn 
SI 
Ti 
n 
V 
Y 
2n 
ZI 

Mg 

31s.am 
228.802 
231.160 
267.716 
324.754 
261382 
72ki8i . 
610365 
279.078 
293305 
202032 
589592 
568.821 
221.648 
220353 
217582 

251.611 
189927 
216396 
322.284 
190.794 
289.164 
361.104 
206.200 
257.147 

worn  

420640 
-0.IIu)o 

7.9963 
I2036 
264.94 
15.069 
03.39 

-466.85 
533883 

73638 

88014 
40.064 - 1 .8927 

-3.24 I I 

25211 

488.26 
92172 

0.10364 
7.2732 
178524 
3.1240 
24.659 

15.823 

ntaiaa 

8.4676 

-0.4127 

423659 
0.79890 
9.4014 

270.21 
13.239 
532.M 

-467.60 
54299 
1.1848 

ia912 

a 2 4 9  
27790044 

88232 
40.178 

-0.13540 
-5. I234 

25439 

491.86 
108.21 

0.12111 
8.0373 
171127 
2.9539 
16.4% 

4 . m  

i .zm 

422244 
-1.8142 
9392s 
5.9497 
274.84 
13.782 
523.:; 

-476.80 

5 3  I42 
7.1891 

87994 
37.651 

-3.4442 
-4.8192 
3&75 
25372 

492% 
100.06 

-0.26628 
12592 
179340 
2.S2SS 
19.210 

54127 

27554420 

m r n  

AI 
As 
B 
Ba 
Be 
ca 
cd 
co- 

237312 
188.980 
249.772 
233.527 
234.861 
315.887 
228.802 
231.160 

o.M)9571 
-0.008078u 
0.069287 
0.027574 

-0.oowOSU 
82.415 

-0.ooO1ooU 
-0.ooo25&1 

m 
ppn 
m 
ppm 
PPm 
m 
ppn 
ppn 

0.005862 
-0.00572 I 
0.002365 
0.000189 
0.000054 
0.29490 

0.000193 
0.000175 

61.2 
70.8 
3.4 
0.7 

IOS4.9 
0.4 

193.8 
67.9 

4.7023 0.0478.55~ 

746.74 034643ppn 
938.70 0.13787 ppm 

4.1619 -0.oooMsppm 
422181 412.Wppn 

-037676 -0.ooo499 ppm 
8.9301 -0.001289 ppn 

-2.8510 -0.04039oppn 
Y 361.104 
Y 36I.IOI 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 

I .m 
I .m 
1 .oooo 
I .m 
I .m 
I .o080 
I .m 
I .m 
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b 267.716 O.OOO296. ppm 0.000245 83.0 12299' 0.001478pprn Y361.104 1.oooO 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
??a 589592 
??a 568.821 
Ni 221.648 
Pb 220353 
Sb 217.582 

Si 251.611 
Sn 189.927 
Sr 2165% 
Ti 322.284 
TI 190.794 
v 289.164 
zn 206.200 

se iM.026 

zr 257.147 

0.004%5 ppm 
0.OoM)II ppm 

63.266 ppm 

0 .wWu-  ppm 
187.240 ppm 
319.70 ppm 

0.011416 ppm 
0.00072411 ppm 

- 0 . ~ 5 u  ppm 
0.024442 ppn 

13.4S2 ppm 
0.m123u ppm 
0.11314 ppm 

0.002405 ppm 
0.0024% ppm 
0.001485 ppm 
0.002465 ppn 

037539 ppm 
6.008136~ ppm 

0.00003911 ppm 

0.000649 pgr 

0,000154 
0 . W 5 2  
0.004476 
o.ooo136 
0.24434 

0.000648 

0:783& 
0.476% 

0.001173 
0.00I204 
O.O02(u3 
0.01 1922 
0.M2201 
0.0014% 
0.001 I00 
0,0011 13 
O.MX)608 
O.OOO464 
0.000477 
O*OOO466 

O,ooO164 

3.1 270.00 0.024827ppm 
10.9 14.030 0.030054pjm 
1.2 627.69 i.mm ppm 
1.7 -470.42 -0.W0682ppn 
0.4 54103 3 1 6 3 3 ~  

16622 7.4406 0.m155ppm 
2543 7.6009 OJ00322ppa 

0.4 276Sil'1(3;6- 936.2Z- 
0.1 88080 15985ppm 
103 39.298 0.057079ppn 

29.9 -43946 -0.034026ppm 
48.8 5.6671 0.12221 ppn 
0 5  25340 67.259ppn 

12185 0.18448 0.000614ppn 
1.0 493.03 056568ppn 

243 -0.01 1512 0.012482 ppm 
313 9.3007 0.00742Sppn 
193 2.8678 0.012324ppm 
71.8 20.109 0.003244ppn 

1663 -1.8241 0.00362oPpn 

46.3 100.15 0.012027ppn 

Y 361.104 
Y 361.104 
Y361.104 
'Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

-YM1;104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 

..... 

I .m 
I .m 
I .oooo 
I .m 
I .oooo 
I .m 
I .oooo 
I .oooo 
Loo00 
I .oooo 
1.WOO 
1 .oooo 
I .oooo 
I .m 
Loo00 
1 .m 
I .oooo 
I .oooo 
I .oooo 
I .oooo 
I .oooo 

. .  
. .. 

AI 237312 21555 23.554 21.103 
As 
B 
Ba 
Be 
ca 
Cd 
co 
Cr 

I 88.900 
249.772 
233527 
234.861 
315.887 
228.802 
231.160 
261.1 16 

-1.9171 
17245 
2405.6 

2359233 

5.4212 
12.285 

-3.8881 

-23030 

-0.93488 
17303 
24225 

2370383 
0.58838 
6.1212 
10.895 

-23981 

-I.7051 
17213 
2426.5 

2377391 
3.4328 
11.610 
13.733 

-1.6671 
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Fe 261382 31.026 30.%2 29.245 
K 728.181 32043 32192 32218 

Mg 279.078 81.105 79.964 79.434 
Mn 29335 23.835 7.2893 13.742 
Mo 202.032 55.640 57.781 56.404 
Na 589592 9206335 9261435 9265958 
?+i 568222: !67S3 1'3% I6769 
Ni 221.648 031083 21969 0.44546 

Sb 217582 -0.11097 -0.92155 0.74446 
Sc 196.026 1879.0 1897.3 18993 
Si 251.611 1401.1 1398.8 1393.3 
Sn 189.927 1.4764 1.0981 1.7218 
Sr 2165% 1950.2 1961.2 19628 
Ti 322.284 81.905 79.082 83.023 

V 289.164 6.9110. 10.968 8.2961 
Y 361.104 179414 178533 17QoM) 
Zn 206.200 4.11203 0.16854 3.1019 

Li 610365 -5699.0 -5728.6 -5713.4 

Pb 220353 -3.1691 -33135 3.9864 

+TI 190.794 -1.1028 -22034 -1.4548 

zr 257.147 32.347 m i s  29362 

As 188.980 0.003122~ ppn 0.001926 61.7 -15190 0.OIsMuIpDm Y361.104 1.oooO 
B 249.m 

Be 234.861 
C. 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
ti 610.365 
Mg 279M18 

8. 233527 
0.16129 
0.0750IO 
0.0000211 
46239 

o.oooO45u 
-0.000888~ 
O.ooo296 
0.006162 

21.761 
-O.O28%lU 
0.093052 

o.oinm 

0.000433 
0.000354 
O.OBXl23 

O.OW18 
0.000734 
O.M)aos4 
0.000245 
0 . ~ 0 l  
0.063307 
0.000362 
O.OOO998 

I .na 

03 
05 

643 
0.4 

932.4 
82.7 

4.0 
4.0 
0 3  
1.2 
1.1 

182 

1725.4 

-2651 I 
2369002 
O s m l  
7.7173 
12-304 
30854 
30.41 1 
32151 

80.167 

24 I a 2  

-5713.7 

0 . w  ppn 
03750s ppm 

0.00139 ppn 
2313.0ppa 

0.000224ppn 
-0.004438 ppm 
0.001479pjm 
0.0308 I I ppm 
0.086914ppn 

108.80 ppm 
0.l448l ppn 
0.46526 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y36I.104 
Y 361.104 
Y 361.104 
Y 361.104 

I .m 
I .m 
I .m 
1 .oooo 
I .m 
I .oooo 
I .m 
1 .m 
I .m 
I .m 
I .m 
I AM00 
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Mo 202.032 O.Ol4159 ~~III 0.W312 .2.2 56.608 0.070794ppn Y361.104 1.W- 
Na 
Na 
?ti 
Pb 
sb 
sc 
si 

' s n  
sr 
Ti 
TI 
V 
zn 
Zr 

589392 
568.821 
22 I .648 
220353 
217.582 
196.026 
251.611 

216.5% 
322.284 
190.794 
289.164 
206.200 
257. I47 

I89.P 

66.309 
59.983 

0.000124 
0.001469u 
0.001819 

9.0 I 7 0  
0.72749 

0.002 I 6 6  
0.44889 

-0.00022ou 
-0.00 I 805u 
0.001400 
0.002 19711 
0.001745 

ppn 
m 
ppm 
m 
ppm 
ppn 
ppm 
m 

ppm 
ppm 
m 
ppm 

0.22697 
0.073269 
O.OOO865 
0.003036 
0.001677 
0.053266 
0.002148 
0.0005IS 
0.00157 I 
0.000282 
0.00 1545 
0.000333 
0.003636 
OMnn40 

0.3 
0. I 

695.1 
206.6 
92.2 

' 0.6 
03 

23.8 
03 

85.6 
23.8 

1655 
13.8 

127.9 

9244576 
167% 

0.98439 
-0.83208 

-0.096021 
1891.9 
1397.7 
1.4321 

81337 

8.7249 
2.6969 
29.961 

1958.1 

- 1.5870 

33155ppn 
299.91 ppm 

0.000622 ppm 
0.007346 ppm 
0.009093 ppn 
' 45.085ppn 

3.6374 ppn 
O.Ol0828ppm 

22445 ppn 
4.001 102 ppn 
-0.OO9026ppm 
0.~~7002 ppm 
0.010983 ppn 
0.008726 ppm 

Y 361.104 
Y 361.104 
Y 361:104 
Y361.104 
Y 361.104 
Y 361.104 . 
Y 361.104 

Y 361.104 
Y 361.104 
Y.361.104 
Y361.104 * 

Y 361.104 
Y 361.104 

Y 3 6 p 4  

I .m 
I .m 
I .m 
I .m 
I .oooo 
I .m 
1.w0 
I .m 
1.w00 
I .oooo 
I .oooo 
I .m 
I .m 
1 .m 

A623859 1 1  &IllDI 3129/03,11:21S4 AM Rack fTmhe94 . -. Dilution: 5 

AI 237.312 19.178 I8985 I7344 
As 188.980 
B 249.772 

Be 234.861 
ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 , 

Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293.305 

~s 233527 

-1.1995 
1980.0 
2688.0 

-33537 
2351741 
-3.0485 

7.0446 

27.969 
32034 

-5525.7 
62.667 
17.322 

I 1.120 

267.71 

-1.4669 
201 8.9 
2699.6 

-5.4558 
2368734 
-1.0965 

19.828 
274.81 

32128 
-5586.5 
64.018 
17.006 

8.3872 

32120 

-2.6 1 90 
2005.0 
2709.2 

-13029 
2376933 

-0.027937 
3.01 IO 
4.6642 
264.49 
30. I87 
32060 

62.209 
20330 

-55683 

2003 03 2BJPK. VSB All Data Report 3130/03,10.~44 AM Page35601389 
,. , , , 

~a 5 8 9 s  ~ 5 3 2 8  9823753 9831617 , 

Na 568.821 17846 17822 17883 
Ni 221.648 0.86311 0.21044 1.7745 

Sb 217582 -0.94516 -0.19008 0.17409 
196.026 11643 1173.1 1185.3 

Si 251.611 1218.6 I2233 1225.0 
Sn 189.927 1.9741 0.45916 1.5154 
Sr 216.596 1999.8 2018.S 2019.7 
Ti 322.284 74.651 82.183 75336 

V 289.164 11.798 10.591 7.8894 
Y 361.104 178707 178599 178624 
Zn M6.200 0.91734 33829 23821 
Zr 257.147 34.461 33.247 26.192 

Pb 220353 -1.6347 0.83833 -25233 

TI 190.794 -1.7584 -3.- -24746 

As 188.980 -0.004027~ ppn 0.002811 69.8 -1.7618 -0.020137ppn Y361.104 l.oo00 
B 249.772 0.18723 ppn 0.001852 1.0 Mol3 0.93614ppn Y361.104 Loo00 
Bs 233527 0.0.84012 ppm 0.000340 0.4 26W.O 0.4006ppn Y3661.104 Loo00 
Be 234.861 O.ooOo13~ ppa 0.000043 333.8 -33708 0.000064ppn Y361.104 I.OW 
Ca 315.887 461.97 Ppm 2 3 9 2  OS 2365m 2309.8ppn Y361.104 I.oo00 
cd 228.802 -0.000242~ ppn 0.000223 92.2 -1.3910 4.001212ppm Y361.104 1.oooO 
CO 231.160 -0.00093111 ppm 0.000894 %.I 7.5059 -0.004653ppn Y361.104 1.OW 
Cr 267.716 0.000228 ppm 0.000309 135.4 10512 0.00114Oppn Y361.104 Loo00 
Cu 324.754 0.004933 ppn O.WI64 33 269.02 0.024664ppn Y361.104 1.oooO 
Fe 261382 O.Ol7160 ppn 0.001442 8.4 30.092 0.085799ppn Y361.104 Loo00 
K 728.181 21.709 ppm 0.032659 0.2 32074 l0855ppn .Y361.104 Loo00 
Li 610.365 -0.025382~ ppm 0.W63 3.0 -5560.2 -0.12691ppn Y361.10) 1.m 
Mg 279.078 0.072936 ppm O.oO1lOO I5 62965 036468ppn Y361.104 Loo00 
Mn 293305 O.ooo964 ppn 0.000158 163 18.220 0.004821ppln Y361.104 Loo00 
Mo 202.032 0.015438 ppm O.COOO44 03 61.057 0.077192ppm y361.104 I.oo00 
Na 589.592 70.211 ppm 0.12981 0.2 9816899 351.06ppn Y361.104 Loo00 

. Na 568.821 63.956 ppm 0.11075 0.2 17851 319.78ppn Y361.104 Loo00 
F(i 221.648 0.000243 ppm 0.000646 2653 0.94934 0.001217ppn y3661.104 Loo00 
pb 220353 0.001273 ppm 0.001267 995 -1,1066 0.006367ppn Y361.104 I.oo00 
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sc 
si 
sn 
sr 
Ti 
71 
V 
zn 
zr 

196.026 5.5958 
25 1.6 I I 0.63426 
189.927 0.002085 
216596 0.46141 
322.284 -0.00076911 
190.794 -0.004716~ 
289.164 0.001622 
206.200 0.00l47Ou 
257.147 0.001895 

0.050283 
0.001758 

0.002552 
0.000578 
0.902709 
0.000323 
0.001917 
O.ooo499 

o.wm 
0.9 
0 3  

63.7 
0.6 

75. I 
57.4 
19.9 

130.4 
263 

1174.3 
12223 
'I 3829 
2012.7 
77390 

-2.6465 
10.093 
22275 
31300 

27.979 ppn 
3.1713 ppm 

0.0104sppn 
U0'H)ppn 

-0.003847 ppn 
-0.023580 ppn 
0.0081 I I ppn 
0.007352 ppn 
0.009473 p p  

Y 361.104 
Y 361.104 
Y 36l.to4 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 

I .Woo 
I .om 
I .ow0 
I .Woo 
I .Woo 
Loo00 
I .m 
l.m 
I .oooo 

A623860 I 5  Qmp) 3l29&, 1 k25.m AM Rack 2, Tmhc 95 

AI 237312 14.935 15.043 19.936 
AS 188,980 -3.0879 -0.61623 -13442 
B 
Ba 
Be 
ca 
cd 
co 
Cr 
cu 
Fe 
K 
Li 
Mg 
Mn 
Mo 
Na 
Na 
Ni 
Pb 
Sb 

249.772 
233527 
234.861 
315,887 
228.802 
231.160 
267.716 
324.754 
261382 
728.181 
610365 
279.078 
293305 
202.032 
589.592 
568.821 
u1.648 
2 r n m  
217.582 

1930.0 
2268.8 

-0.8165 
2 n a w  
-1.1431 
8.4399 
8.2373 
308.93 
67.001 
31716 

82644 
18.578 

-5260.8 

61.548 
1022877 I 

18685 
2.4392 
I .2409 
1.6744 

1934.9 1934.1 
2281.7 22863 
4 M  -55009 

2289984 2289048 
-0.71108 1.9915 

12532 7.4069 
15.505 65814 

68314 67.063 
31857 316% 

86.782 83.739 
14.020 16.546 
62333 65.178 

10273476 10287546 
18728 18774 

28684 23681 
-0.32243 -6.0141 

1.2922 -0.40207 

316.41 31834 

-53 19.0 -5290.7 
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Si 251.611 15495 1557.8 1558.5 
Sn 189.927 0.80876 1.7506 1.4152 
Sr 116.596 1898.5 1910.1 !914.7 
n 3 2 2 ~  BXMS 19.205 7 a m  
TI 190.794 -1.1363 -35985 -26451 
V 289.164 4.2810 10.571 14.063 
Y 361.104 179959 180092 180110 
Zn 206.200 4.9277 1.7440 4.6864 
a 257.147 28277 31.655 29.286 

d 237312 
As 188.980 
B 249.772 
Ba 233527 
Be 234.861 
I3 * 315.887 
cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fc 261.382 
K n 8 . w  
Li 610365 
Mg 279.078 
Mn 293305 

)Js 589392 
Na 568.821 
Ni 221.648 
Pb 220353 
Sb 217582 
sc 196.026 
Si 251.611 

Sr 216596 

MO 202.032 

sn m.9n 
- ----,.. 

0.03404) 
-0.003732~ 
O.IR081 

0.070545 
-0.oooO13u 
44634 

-0.Woo33u 
-0.000Soh 
0.000213 
0.006353 
0.043094 

21.4% 
-0.023193~ 
0.097988 
0.000M 
O.Ol6Im3 

73.240 
67.228 

0.001286 
o.oooM5u 
0.003735 

7.5708 
0.81 I19 

O.Wl990 
0.43741 .. nrr,ce . 

0.005893 
0.W4734 
0.000245 
0.000292 
o.Woo15 

1.mO 
O.ooo248 
0.000587 
0.000180 
0.000155 
0.000514 
0.058830 
0.000712 
0.00Wn 
0.0001% 
0.000549 
0.20780 
0.15994 

O.oo0223 
0.002777 
0.002224 
0.021958 
0.002671 
0.000782 
0.001945 
n -.e 

173 16.638 0 . 1 1 0 2 2 ~  
126.8 -1.6828 -0.018661ppn 

0.1 1933.0 0.W5ppn 
0.4 2278.9 0.35272ppn 

I l l 5  -4.8038 -0.OOOO6Sppn 
0 3  2285794 2231.7 ppm 

758.4 0.045745 -0.000163ppn 
1163 9.45% -0.002524ppn 
845 10.108 0.001063ppn 
2.4 . 31456 0.031763ppn 
13 67.459 0.21547ppn 
03 31756 107.48ppn 

26 84388 0.48994ppn 
243 16381 0.004032ppn 
3.4 63.020 0.080013ppn 
03  10263264 366.20ppn 
0.2 18729 336.14ppn 

173 25585 0.006429ppn 

595 0.85483 O.Ol8676ppn 
03 I5M.3 37.8Yppn 
03 1555.2 4.0560ppn 

0.4 1908.0 21871ppn 

3.1 -5M.2  -0.11597ppn 

328.1 -1.6985 0.OwWpPn 

393 1.3248 0.0099~Ppn 

e? ?onr? nMn7.I- 

Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.101 
Y 361.104 
Y 361.101 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
v u *  IM 

I .m 
1AlOIN-J 
I .m 
1 .Woo 
I .Woo 
1 .oooo 
I .m 
I .oooo 
1.OOW 
I .oooo 
I .moo 
I .oooo 
Loo00 
I .oooo 
I .oooo 
I .ow0 
1.0000 
I .oooo 
I .oooo 
1 .m 
I .oooo 
I .oooo 
1 .am0 
I .oooo 
1.OWO 
I M M  
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. .  
V 289.164 0.(%1548 ppm 0.000801 51.7 9.6381 0.007740ppm Y361.104 1.oooO 
Zn 206.200 0.003881 ppm 0.002740 70.6 3.7860 0.019405ppm Y 361.104 1.oooO 
Zr 257.147 0.001718 ppm O.ooOl94 113 29.739 0.008589ppn Y361.104 Loo00 

. .  . .  
A623862~ld (sl ip) M9~,'11:2656AM RKk2,Tubc% 

Volunw: I 

AT 237312 
As 188.980 
B 249.772 

Be 234.861 
Ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 

Na 5611.821 
Ni 221.648 
Pb 220353 
Sb 217582 
se 1%.026 
Si 251.611 
Sn 189.927 
Sr 216.5% 
Ti 322.284 
TI 190.794 

BO 233.527 

NP 589592 

18.650 
-1.0669 
2584.6 

-6.8072 
2300734 

22930 
7.9500 
18.717 
328.74 
34.1 I I 
30599 

-5494.2 
I1451 
19.568 
56.673 

9427606 
171 17 

3.1810 
0.080036 
0.80897 

15813 
1343.1 
1.0048 
1857.2 
77.897 

24388 

-2.7852 

17.449 
-0.11890 
2M2 I 
245 I .9 

-55558 
2318444 
-1.9646 
13.492 
13594 
3 18.87 
32221 
30682 

-555 I5 
116.44 
22380 
56.551 

9484140 
17160 

-0.043394 
0.89589 
20209 
1604.7 
1353.5 

0.63865 
1871.6 
83.780 

0.40987 

17.529 
-13126 
26122 
2470.6 

-0.69552 
2316092 
031463 

I0591 
314.62 
31.649 
30612 

-5505.5 
113.40 
11.554 
59.4 IO 

9472621 
17218 

3.4501 
-53302 
-3.2535 
1607.8 
1349.7 
2.2143 
1866.7 
80.010 

-3.9933 

o.mm 

2003-03-28JPK. Vsta AE Data RepOn 3130103,1&5W4 AM 

Y 361.104 179525 179081 180712 
Zn M6.W 55926 22851 5.2534 
Zr 257.147 33.034 25.690 22305 

;;,a ;;: :-.g=-, 
I.. . ,,. . . . , . , 
'Ag 328.068 

As 188.980 

Ba 233527 
Be 234.861 
Ca 315.887 
Cd 228.802 
c o  231.160 
Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
ti 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
No 589.592 
Na 568821 
w 221.648 

Sb 217.582 
se 196.026 
si. 251.611 
sn 189.927 
SI 216.5% 
Ti 322.284 
TI 190.794 
v 289.164 
Zn 206.m 
Zr 257.147 

Ai 237312 

B 249.112 

pb 220353 

sim@anC -7zGi%i 
6.336583 

-0.OooS64u 
0.242A.5 

0.076151 
-0.000007u 

451.41 
-0.000005U 
-0.000980U 
0.000371 
0.006542 
0.01 8942 

-0.027311u 
0.13353 

0 . W 3  I 
0.014428 
67.790 
61.555 

0.00l162 
0.001021n 
0.001729p 

7.6155 
0.70146 

0.001926 

20.739 

0.42760 
-0.00032a~ 
-0.00327811 
0.001334 
0.004794 
0.001415 

-7. 

m 
m 
m 
m 
m 
m 
m 
m 
m 
ppm 
m 
m 
m 
m 
m 
m 
m 
m 
m 
PPn 
m 
m 
m 
m 
m 
m 
m 
m 
ppm 

,so -imm 
O.CY3V 
0.002349 
0.001569 
o.Ooo5 I2 
0.000067 

o.olM31 I 
0.001439 
o.ooo156 
o.ooo225 
O.OOO894 
0.029988 
0.000743 
0.001798 
0.000482 
0.000465 
0.20385 
0.18117 

0.001s911 
0.002461 
0.005560 
0.06W73 
0.002(103 
0.00135 I 
0.001676 
0.000414 
0.006255 
0.000403 
0.002813 
0.0006 I2 

I .ma 

:Wk@ 
204.1 

3.X 
4163 

0.6 
0.7 

928.8 
0.4 

62353 
146.9 
41.9 
3.4 
4.7 
0. I 
2 7  
I3 

51.8 
3.2 
0.3 
0 3  

137.6 
241.1 
321.7 

0.9 
' 0.4 

70.1 
0.4 

126.0 
190.8 
30.2 

433 
50.7 

=*)-- - 19.409 -0.000676 ppm 
! 7 m  aism ppn! 

4.83279 -0.002821 ppm 
2593.0 1.2143 ppm 
2453.8 038076 ppm 

-43529 -0.oooO36ppm 
231 I757 2257.1 ppm 
0.2 I434 -0.oooO25 ppm 

14300 0.001857 ppm 
320.74 0.032709 ppm 
32660 0.094708ppn 
30631 103.70ppn 

114.78 0.66764 ppa 
17.834 0.0046Mppm 

9461456 338.95ppm 

21959 0.00581Oppm 

-0.14123 0.008643 ppm 

13483 35073ppm 

18652 21380ppn 
80562 -0.001641ppn 

83101 0.006670ppn 

7.2366 4.004899ppm 

-5517.1 -0.l3656p~n 

57.545 0.072140ppn 

1716s 3 0 7 . 7 7 - 1  

-1.4514 0.005105p~n 

1597.9 3ao78 p ~ n  

1.2859 O . O o 9 6 3 1 ~  

-21229 -0.016391 p ~ n  

43710 o.o23%9ppm 
27.010 0.007077 ppn 

e * +  

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

" ,aF 

I .m 
I .m 
I .m 
1 .m 
I .m 
I . G a l  
I .m 
I .m 
I .oooo 
1 .m 
I .m 
1 .m 
I .m 
1 .oooo 
I .m 
I .m 
I .m 
I .m 
1 .m 
I .m 
I .m 
I .m 
I .m 
I .m 
I .oooo 
I .m 
I .m 
I .m 
I .m 
I .m 

mi% 



A I  237312 2401.4 2414.7 2427.8 
13513 1356.2 13593 As 188.980 

0 249.77l 

Be 234.861 
C. 31S.887 
cd n8.801 
co 231.160 
Cr 267.716 
Cu 314.754 
k 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
N0 589592 
N0 sb8.821 
Ni 221.648 
Pb 220353 
Sb 217.582 
se l%.W 
Si 251.611 
Sn 189.927 
Sr 2 165% 
Ti 322.284 
n 190.794 
v 289.164 
Y 361.104 
zn 2M.m 
Zr 257.147 

m 233.527 
20478 

153070 
242 I65 
256478 
34471 
22645 

132117 
160738 
708 I9  
68925 

201868 
41928 
57838 

34256 
723274 

I2486 
6028.4 
6794.7 
49456 
1033.8 
9443.9 
3016.1 
21643 
35691 
1716.2 
3 IO68 

184876 
3151.7 
45 I27 

20569 
153851 
243546 
2m80 
w 
22763 

132843 
161474 
7137.7 
69010 

42121 
58169 

3473.7 
7274562 

12488 
6046.6 
6804.0 
498.02 
1043.4 
94675 
30415 
21881 
35840 
1751.7 
3 I245 

I84572 
3 186.2 
45347 

rnz8.t 

20639 
153974 
242775 
257702 
3462s 
22780 

133071 
162947 
7140.0 
68942 

202274 
42102 
58151 
3511.7 

727305 I 
I zsss 

6058.2 
6820.0 
499.07 
1047.7 

3033.4 
21928 
35885 
1758.6 
31288 

I 86057 
3 1%.8 
4542 1 

9490.4 

A i  237312 
As 188.980 
B 249.n2 
aa 233527 

cd na.8U;' 

Be 234.861 
Ca 315.887 

co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 

M8 279.078 
Mn 293305 
Mo 2@2.032 
N0 589592 
Ni 221.648 
Pb 220353 
Sb 217.582 
se l%.W 
si 25l.6ll 
Sn 189.927 
SI 216.5% 
Ti 322284 
n 19034 
v 289.164 
zn 2o63oo 
ZI 257.147 

4.9461 
5.0533 
1.9345 
4.9227 

s0.m 
5.6449 
4.9267 
5.0214 
5.0291 
4.9662 
46.198 
4.9417 
49.171 
4.9826 

0.99594 
52625 
4.9651 
4.9548 
I .m 
4.9635 
5.0174 
4.%23 
4.9988 
4.9559 
4.7628 
5.0546 
4.9018 
5.0582 

s . o m  

PPm 
Ppm 

ppn 

ppn 
Fm 
ppm 
PPm 
ppln 
ppn 
ppn 

032724 I 
0.01 4864 
0.007595 
0.01571 I 
0.01 4297 
O.IsM)6 

' i).OI21?2 
0.0 I 5880 
0.018861 
0.034972 
0.022869 
0.029670 
0.008782 
0. I2453 

0.01u09 

0.012358 
0.009327 
0 . W 4 7  
0.033820 
0.014503 
0.021l89 
0.035019 
0.01 41 09 
O.MlS80 
0.0 I81153 
0.036500 
0.017054 

0.01 5972 

o.mm 

0.6 
03 
0.4 
03 
0.3 
03 
3 2  
0.3 
0.4 
0.7 
05 
0.1 
0.2 
0.3 
03 
1.2 
0.2 
0.2 
0.2 
05 
0.7 
03 
0.4 
0.7 
0 3  
13 
0.4 
0.7 
03 

2414.6 
1355.6 
20562 

153632 
242829 
2S7387 
34567 
22730 

132677 
161720 
71 19.9 

' 68959 
202242 

58053 
34703 

7265962 
6044.4 
6806.2 
497.21 
1041.6 
9469.9 
30303 
21817 
35805 
17421 
31200 
3178.2 
45l98 

4m50 

4.9461 ppm 
5.0533 ppm 
I .9345 ppm 
4.9227 ppm 
5.01 77 ppm 
50.2so ppm 
5.WP ppn 
4.9267 ppm 
5.0214ppn 
5.0291 ppn 
4.9662 ppm 

4.9411 ppm 
49.171 ppn 

46.198ppn 

4.9826 ppn 
0.99594 ppm 

52.625 ppn 
4.%51 ppn 

1 m p p n  
4.9635 ppn 

4.%23 ppm 
4.9988 ppn 
4.9559 ppn 
4.7628 ppn 
s.oEo6 ppn 
4.9018 ppn 
5.0582 ppn 

4.9548 ppm 

5.0174 ppn 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
V j61.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

98.9224 I 
101.06612 
%.72585 
98.45333 

10035337 
100.49920 
100.897S 
9853300 

100.42755 
10058249 
9932320 
9239507 

9834295 
99.65208 
9959406 
105.25069 
9930247 
99.09504 

100.93761 
99.2m 

10034888 
99.24641 
99.97646 
99.1 I882 
95.25539 

101.a9286 

101.16479 

98.83399 

98.03619 

A i  237312 -13486 -3.7947 -1.7193 
As 188.980 15094 22444 l.OI80 
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Ba 233.527 79.113 79.254 79.268 
Be 234.861 -4.O090 -20870 -0.4019 
Ca 315.887 145.29 149.69 145.25 
Cd 228.802 1.0092 -0.83093 0.164W 
Co 231.160 9.2268 13.118 3.4857 
Cr 267.716 24.598 16.221 17.455 

FC 26138 6.0284 6568 IOJll 
K 728.181 104.54 113.11 99.550 
Ci 610365 792.14 794.26 15159 
MI 279.078 -0.26405 0.980411 20513 
Mn 293305 1.8534 6.4335 16.517 

Na 589.592 1341.1 1275.5 12813 
Na 568.81 -499.81 -506.09 483.46 
Ni 221.648 -1.7902 -2.6742 .-0.21784 

' . CU 324,754 102.79 ' .189:ll 97.783 . .  

MO m2.032 30.2~6 a408 2 4 . 0 ~  

pb 220353 -1.6977 13514 -2.~39 
Sb 217.58 -0.86904 -3.2000 -22511 
Se 196.026 33735 4.1560 43668 
Si 251.611 37.679 35.129 35.288 
Sn 189.927 1.6518 1.5943 031441 

Ti 322.284 88142 73.914 78300 
TI 190.794 7.6621 6.6323 6.0556 

Y 361.104 190385 190971 191356 
Zn 206.200 0.79639 26908 1.7999 

SI 216.5% 0.91499 1.1748 -13780 

V 289.164 3.4049 6.4588 -1.9603 

zt 257.147 16.912 iam 21.221 

A1 237312 -0.004755U p ~ m  0.002720 57.2 -22875 -0.004755ppm Y361.104 -0.00476 
As 188.980 0.008475 ppm 0.002300 27.1 1.5906 0.008475ppm Y 361.104 0,00847 
B 249.772 0.020904 ppm 0.001521 7.3 232.100.020904ppm Y361.104 0.02090 . 
Ea 233.527 0.000017 ppm 0.000003 -16.7 79.212 O.oooO17ppm Y 361.104 0.00002 
Be 234.861 0.000036~ ppm O.ooOo37 105.0 -21658 O.oooO36ppm Y361.104 0.00004 
Ca 315.887 0.000005~ ppm 0.000498 10470.7 146.74 0.000005ppm Y361.104 0.00000 
Cd 228.802 -0.000011u ppm 0.000134 1242.2 0.11408 -0.000011ppm Y361.104 -0.00001 
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Cr 
cu 
Fc 
K 
Li 
Ms 
I4n 
Mo 
Na 
Ni 
Pb 
Sb 
se 
Si 
Sn 
SI 
Ti 
n 
V 
zn 
zr 

267.716 
324.754 
261382 
728.181 
6 I0365 
279.078 

,293305 
202.032 
589.592 
221.648 
220353 
217.582 
196.026 
Zsldll 
189.927 
216.596 
322.284 
190.794 
289.164 
206200 
257.147 

0.000565 
-0.000223u 
O.OOl618 
0.0 I7686 

-0.000842u 
0.000387~ 
o.ooo11ou 
0.005806 
0.000569 

-0.00082Ou 
0.001329 
-0.00223 I u 
0.016330 
O.OO38 IO 
0.00 I764 
0.000201u 

-0.00038ou 
oA21192 
o.ooo412u 
o.ooo754u 
o .mm 

m 
m 
m 
m 
ppm 
m 
m 
PPm 
m 
Ppm 
Ppn 
m 
ppn 
Ppn 
plrm 
m 
PPm 

m 
ppn 
m 

0.000171 
0.000177 
0.001699 
0.004701 
0.000578 
0.001355 
o.oo06E9 
o.oO092o 
0.000274 
0.001023 
0.001533 
0.002359 
0,002495 
0.000759 
0.00 I239 
0.000322 
0.00101 I 
0.002238 
O.OOM8 
0.001465 
0.000241 

303 
79. I 

105.0 
26.6 
68.6 

350.5 
535.4 

15.8 
48.2 

124.8 
115.4 
105.7 
153 
19.9 
70.2 

160.0 
265.9 
10.6 

166.9 
194.4 
46.4 

19.425 0.000565ppm 
103.23 -0.000223 ppm 
7.7019 0.001618ppn 
105.73 0.017686ppm 
779.86 -0.000842p~m 

0.922~ 0.0003rnp~n 
8.2680 O.Oo0' ID  ppm 
27.564 0.005806ppm 
12993 0.000569ppm 

-1.5608 -0.000820ppn 
-1.0134 0.001329ppm 
-2.1067 -0.00223 I ppn 
3.9654 0.016330 ppm 
36.032 0.003810 ppm 
1.1868 0.001764ppn 

023727 0.000201ppm 
80.1 19 -0.000380 ppn 
6.7833 0.021 192 ppn 

1.7624 O.ooo754 ppm 
18.974 0.000520 ppn 

26344 0 . 0 0 0 4 1 2 ~  

Y 361.104 0.00057 
Y 361.104 -0.00022 
Y 361.104 0.00162 
Y 361.104 0.01769 
Y361.104 -0.00084 
Y361.104 0.00039 
Y361.104 @.Q!WI 
Y 361.104 0.00581 
Y 361.104 0.00057 
Y361.104 -0.000(12 
Y 361.104 0.00133 
Y361.104 -0.00223 
Y 361.104 0.016332 
Y 361.104 0.00381 
Y 361.104 0.00176 
Y361.104 0.00020 
Y361.104 -0.00038 
Y 361.104 0.021192 
Y361.104 O.ooo61 
Y361.104 O.ooo15 
Y 361.104 0.00052 

3L29& 11,*41 AM Rrk 2, Tmbc 99 

., 

A I  237312 22481 22.521 25.594 

B 249.772 641.55 636.00 625.55 

& 234.861 194.20 197.84 196.72 

Cd 228.m 36392 34.611 36.909 
Co 231.160 56373 59331 59.103 
Cr 267.716 , 29532 304.91 290.76 
Cu 324.754 78936. 799.88 791.85 

AS i88.980 13.291 13.039 izzn 
BP 233~27 403.22 4023s 40229 

GI m.8m 767.96 76553 763.14 
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225.24 
I 183.9 
93.467 
136.22 
42.404 
la620 

-455.92 
13.891 
11.138' 

0.2 I559 
,33390 
480.9 I 
3 I .208 
48.463 
155.61 
4.8389 
70.810 
191076 
13.674 
312.32 

231.03 
I 187.7 
94.020 
I3355 
4 1.993 
1652 I 

-455.47 
11.981 
14.010 
33941 
2.5829 
483.47 
31310 
43.9% 

6.21 IO 
65.133 . 
190674 
16.949 
281.61 

i5a.w 

. .._ 

234.00 
1176.4 
95.281 
129.45 
40.670 
16571 

-450.78 
I2624 
13.130 
23159 
3.1043 
4S1.99 
32.945 

158.29 
5.89% 
69.015 
192154 
16.178 
24 I .83 

48995 

K 728.181 
610365 
279.078 
293305 
202.032 
589.592 
5611.821 
221.648 
220.3s 
2 17582 
196.026 
23lbll 
189.927 
216.596 
322.284 
190.794 
289.164 
361.104 
206.200 
237. I47 

AI 237312 
As 188.980 
8 249.772 
Bs 233527 
Be 234.861 
Ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
Cu 324.754 
Fe 261.382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293.305 

0.048354 ppm 0.003684 7.6 23.532 0.048354ppn Y361.104 %.70836 
0.050441 ppm OlJ02073 4.1 I2852 0.050441ppm Y361.104 100.88246 
0.058731 ppm 0.000764 13 63437 0.058731 ~ r n  Y361.104 117.46141 
O.Ol0385 
0.004139 
0.12097 

0.005257 
0.0 I0542 
0.01 1071 
0.02 I259 
0.028826 
0.10289 

0.009047 
0.10953 

0.010823 

O.ooOo17 
O.ooOo38 
0.000970 
0.000176 
0.000357 
O.ooo273 
0.00017l 
0.001125 
0.003054 
0.000140 
OM) 1087 
0.000293 

0.2 
0.9 
0.4 
3.3 
3.4 
2.5 
0.8 
3.9 
3.0 
1.6 
I .o 
2.7 

402.62 0.010385 6 
196.26 O.WI39ppm 
76554 0.12097ppm 
35.971 0.005257 ppm 
58.269 0.010542 ppm 

793.70 0.021259ppm 
46.818 0.028826 ppm 
230.09 0. I0289 ppm 
I 182.7 0.009047 ppm 
94.256 0.10953 ppm 
133.07 0.010823 ppm 

297.00 0.01 1071 ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 

103.84543 

120.9737 1 

105.42403 
I 10.70795 
106.29595 
1 15.303% 
102.88871 
90.46502 

109.52657 
108.23085 
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Na 
Ni 
Pb 
Sb 
sc 
si 
sn 
Sr 
Ti 
TI 
V 
zn 
zr 

Wp+& 
202.032 
589.92 
221.648 
220353 
217.582 
1%.026 
251.611 
189.927 
216.5% 
322.284 
190.794 
289.164 
206.m 
257.147 

0.1 1573 
0.010645 
0.01 1348 
0.006000 

0.24088 
0.05 I942 
0.0 I0947 
0.0 I0367 
0.018018 
0.01 1034 
0.022126 
0.029499 

0.01 in0 

'I ,sD 
0.000261 
0.000373 
0.000799 
0.00 1070 
0.003253 
0.001845 
O.ooo61u 
0.N : 537 
O.ooo629 
0.000247 
0.001978 
0.000469 
0.002647 
0.003946 

'.WSD. 
2.6 
0.3 
7.5 
9.4 

54.2 
15.7 
03 
z. I 
5.7 
2.4 

11.0 
4.2 

12.0 
13.4 

- -.it Ids) mC.'Wk. 
41.689 0.009868ppm 
16570 0.1 IS73 ppm 
12.832 0.010645 ppm 
12760 0.011348ppm 
1.9752 0.006000ppm 
3.0087 0.01 I770 ppn 
482.12 0.24088ppm 
31.821 C.CS1942w~ 
47.151 O.Ol0947ppm 
157.63 0.010367 ppm 
5.6498 0.01 801 8 ppm 
68.319 O.OllO34ppm 
15.600 0.022126ppn 
278.59 0.029499 ppm 

* '<* 

Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Yx!.lc: 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

,QCV?,w 
98.68012' 

115.73228 
106.45455 
Il3.48406 
60.00394 

117.69666 
120.44189 
103 1)46 
109.47135 
103.66984 
180.18147R 
IlO.33605 
110.63219 
294.99057R 

As 188.980 
B 249.772 

Be 234.861 
Ca 315.887 
cd 22a.m 
co 231.160 
Q 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Np 589m 
Na 568.821 

~ l r  233527 

42179 39.155 41.114 
5.3525 4.1669 4.5410 
74.948 75.131 74.012 

49650 490.26 497.16 
231.69 221.97 226.83 
72323 70.959 71.000 
492.04 497.62 493.60 
571.80 57955 576.96 

12848 1241s 10301 
121.29 110.79 119.80 
780.79 794.63 811.96 
9.4383 10.126 9.7912 
371.89 37156 372.95 
4.4491 1.2430 4.4862 
4856.1 4799.2 4794.4 

n.w 79.888 84.m 

17805 in5.o 1 7 8 1 ~  

-493.17 -412.22 -495.73 
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Ni 221.648 98.722 102.00 99.298 
220353 
217.582 
196.026 
251.611 
189.927 
216.5% 
322.284 
190.794 
289.164 
361.104 
206.200 
257.141 

139.31 
53.187 
4.594 I 
38.434 

0.48225 
15864 
72.778 
7.0047 
645.w 
191514 
29.334 
I 1.m 

138.18 
58.672 
3.9789 
36.671 

-0.014208 
0.96421 
79534 
7.0615 
647.43 

492337 
28.738 
10.710 

139.09 

I3993 
36.789 

0.2, I765 

84.168 
93172 
€4831 
191962 
26.719 
11.967 

sai6o 

-0.37753 

2373 I2 
188.980 
249.772 
233.527 
234.861 
315.887 
228.802 
231.160 
267.716 
324.754 
261382 
728.181 
610.365 

293305 
202.032 
589.592 
22 I .648 
220.353 
2 17.582 
196.026 
251.611 
189.927 

n9.078 

0.084580 
0.02O004 
0.006108 
o.oooo55u 
0.0 10301 
0.015180 
0.010387 
0. Io445 

0.021634 
0.052002 
0.004952 
0.02561 I 

- 0 . W 8 U  
0.010764 
0.v I344 

-0.001 146u 
0.027107 
0.082712 . 
0. I0306 
0.11618 

0.013272 
0.004482 
0.000203~ 

.. 
ppm 
Ppn 
ppm 
w 
ppn 
Ppm 
ppm 
PPm 
PPm 
ppm 
Ppm 
PPm 
P P  
ppn 
w 
ppm 
PPm 
PPm 
PPm 
Ppm 
Ppm 
PPm 
PPm 

0.003405 
0.002268 
0.000056 
0.0001 I2 
0.000019 
0.000890 
0.0001 I3 
O.ooo6u 
0.000149 
0.000192 
0 . M  
0.003893 
0.000382 
0.000402 
0.000062 
0.000535 
0.00@259 
0.001438 
0.000434 
O.Oo6098 
0.008081 
0.000524 
0 . W 7  

A I  
AS 
B 
Ea 
Ek 
ca 
cd 
co 
Cr 
cu 
Fc 
K 
t i  
Mg 
Mn 
Mo 
Na 
Ni 
Pb 
Sb 
se 
Si 
Sn 

4.0 
113 
0.9 

204.8 
0.8 
5.9 
1.1 
0.6 
0.7 
0.4 

19.1 
15.2 
853 
3.7 
0.2 

46.7 
I a 
1.7 
0.4 
5.2 

60.9 
11.7 

200.7 

4 I .ON 
4.6848 
74.697 
80.802 
494.64 
226.63 

494.42 
576.10 
1780.9 
11.856 
I I730 
795.80 
9.7852 
372. I3 
3.3928 
4816.6 
100.01 
138.86 
56.673 
33241 
37.298 

0.22857 

7 I .427 

0.084580 ppm 
0.02ooo4 ppm 
0.006108ppm 
0.000055 ppn 
0.01030I ppn 
0.015180p 

0.10415 ppn 

0.052002 ppn 

0.02561 1 ppn 
-0.OOO448 ppn 
’ 0.010764 ppm 

4.001 146 ppm 

0.010387 ppm 

0.021634ppm 

0.004952 ppm 

0.03 1344 ppn 

0.027107 ppm 
0.082712 ppm 
0. I0306 ppm 
0.1 1618 ppm 

0.0 I3272 ppm 

0.000203 ppm 
0.W82 ppm 

Y 361.104 
Y361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.106 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 

loo.02164 

103.00593 

103.86973 
104.45024 
108.17237 
104.O0460~ 

104.47964 

10338980 
103.0575 I 
%.SI464 

132.72050 
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Ti 322.284 -0.000548~ ppm O.ooO795 145.1 78.827 -0.000548ppm Y361.104 
TI 190.794 0.023502 ppm 0.003627 15.4 7.7945 O.ouJ02ppm Y361.104 117.50890 
V 289.164 0.10460 ppm 0.000215 0.2 647.15 0.1046Oppm Y361.104 104.60146 
Zn 206.200 0.041683 ppm 0.002119 5.1 28.264 0.041683ppm Y361.104 104.20840 
Zr 257.147 -0.000336~ ppm 0.000070 20.9 11.317 -0.000336ppm Y361.104 

As 188.980 
B 249.772 

Bc 234.1161 
Cd 315.687 
cd 228.m2 
co 231.160 
Cr 267.716 
Cu 324.754 
Fc 261382 
K 728.181 
Li 610.365 
Mg 279.m 
Mn 293305 
Mo 202032 
Na 589.592 
Na 5611.MI 
Ni 22l.W 
Pb 220353 
Sb 217.582 
sc 196.026 
Si 251.611 
sn 189.927 
Sr 216S% 
Ti 322.284 

~a 233527 

263001 
0.82258 

231.16 
-17395 

2599306 
13.451 
94.om 
102.71 

-59 I a 3  
285s221 
244.19 

-9393.7 
457502 
103.61 
21935 
203% 

743.14 
25563 
159.50 

-21.972 
5.6171 
147.01 
23996 
161.97 
99.083 

-1058.4 

264977 
4.21 195 
-1033.4 
227.65 

-I 845.8 
2607499 

13.630 
93.400 
97579 

-587.59 
2U68l7 
23280 

-9289.8 
459013 
104.05 

-5.2278 
2036 

3.8918 
162.62 

47.741 
I 1.757 
135.74 

053643 
162.63 
102.72 

ma6 

265704 
-2.6208 
-1041.4 
233.14 
-17613 

2609510 
13.797 
94.146 
105a5 

-610.67 
286951 
229.89 

-9352.9 
459062 
106.13 

-6.9138 
20440 

8.1618 
169.41 

-19.172 
0.82853 

131139 
3.2871 
I5S3 I 
94.956 

ns.m 
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V 289.164 62763 59.022 €4304 
Y 361.104 167406 167717 i68370 
zn 206.200 8.4262 7 . m  12054 
Zr 257.147 69.769 81.862 80.991 

2.8850 05 %MI 545.np ~361.104 
0.006585 I27495 -0.67007 O.OC~M52orm Y361.104 O.oooO5 

A I  
As 
B 
Ba 
El2 
Ca 
cd 
co 
Cr 
cu 
Fe 
K 
Li 
Ms 
Mn 
Mo 
Na 
Ni 
Pb 
sb 
se 
Si 
sn 
Sr 
Ti 
TI 
V 
Zn 
Zr 

237312 
188.980 
249.772 
233.527 
234.861 

228.802 
231.160 
267.716 
324.754 
261382 
728.181 
610365 
279.078 
293.305 
202032 
589.592 

315.887 

221 .Ma 
zm3a  
217582 
196.026 
251.611 
189.927 
2165% 
322.284 
190.794 
289.164 
206.200 
257.147 

sI5.n 
0.000052u 

-0.03464711 
0.00487 I 

4.00833ou 
508.63 

0.001950 
0.004294 
0.003682 

-0.00173411 

0.10671 
-0.1047611 

536.21 

-0.00307511 
0.14465 

0.004380 
0.022515 

-0.02 174311 
0.0 I 802 1 
0.061951 
0.003215 

OB02235 
0.004593~ 
0.003275 
0.022 132 

-0.01 1402 

198.m 

o.oomw 

o.oiom6 

0.001200 
O.OOW89 
0.001019 

I .0466 
0.000025 
0.000089 
0.000145 
0.000387 
0.43014 

0.005 I79 
om0280 

I .OS67 
o.oO01 I5  
0.00 I394 
O.oO0282 
0.002407 
0.003687 
0.00433 I 
0.0261 16 
0.00351 I 
0.002300 
0.000928 
0.000539 
0.007027 
O.wO307 
0.003563 
0.000753 

3 5  
I .8 

122 
0.2 
13 
21 
3.9 

22.3 
0.2 
4.9 
I .2 
0.2 
I .4 

453 
0.2 

55.0 
16.4 
19.9 

144.9 
5.7 

715 
8 3  

24.1 
153.0 

9.4 
16.1 
6.6 

- 1041.4 -0.034647 
230.65 0 . W l  ppm - 1788.9 -0.001~30 ppn 

2605465 M863ppn 
13.626 0.001950ppm 
93.875 0.004294 ppn 
101.78 0.003682ppn 

286533 . 198.87ppn 

-93455 -0.10476ppn 
458545 536.21 ppm 
104.60 0.008379ppn 

-596.43 -0.001734 ppn 

235.63 0.10671 ppm 

-33160 -0.003075 ppn 

4.8700 0.004380ppm 
163.84 O.OWl5 ppm 

6.0674 ~ . O I 8 0 2 1  ppn 

2.0744 0.003215 ppm 
159.97 0.010876ppn 
98.920 0.002235 ppm 

-13369 0.004593 ppm 
60.6% 0.003275 ppm 
9.4189 0.022132 ppm 

mol 0.14465ppm 

-19.628 -0.021743 ppn 

139.38 10.0619~1 ppn 

77.540 -0.01 1402 ppm 

Y361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y361.104 
Y361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 

4.03465 
0.00487 

-0.00833K 

0.00 I95 
0.00429 
0.00368 

-0.00 I73 

0.10671 
-0.10476K 

0.00838 
-0.00308 
0.14465 
0.00438 
0.0225 I K 

-0.02 I74K 
0.01 802 
0.06195 
0.0032 1 
O.OlO88 
0.00223 
0.00459 
0.00328 
0.02213 
-0.01 I40 
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ICSAB (ICSAB) 

261837 263442 264003 A i  237312 
As 188.980 
B 243.772 
Ba 233527 
0 2  234.861 
Ca 315.887 
Cd 228.802 
co 231.160 
Cr 267.716 
CII 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589592 
Na 568.821 
wi 221.64a 
W 220353 
Sb 217582 
sc 1%.026 
si 251.611 
sn 189.921 
L 2165% 
Ti 322.284 
TI 190.794 
v 289.164 
Y 361.104 
zn 206.200 
Zr 257.147 

22.890 
:5x.4 
16265 
24218 

257598s 
7537.6 
23%3 
13703 
17443 

282768 
144.75 

-9193.8 
4S445 I 
5932.4 

-9.9729 
11303 

73138 
1166.3 
1494.1 
299.86 
83542 

15919 
15431 
99.173 
17.460 
3283.8 
169716 
625.20 
79.918 

220.98 

24.7% 
-1w7.7 

16345 
24238 

2575303 
76395 
2392.6 
13795 
17500 

14251 
-9234.8 
4567 I8 
59443 

-3.1903 
IlU5 

71291 
11724 
1519.6 
295.90 
19.603 
22132 
5.1701 
160.69 
92246 
20.913 

169604 
623.29 
78.465 

2mn6 

32n.a 

21.JI2 
-! 070.1 

16348 
2423 I 

2576103 
75%.9 
2399.6 
13788 

284230 
145.2s 

-9214.7 
456867 
59613 

-6.3019 
I1246 

1178.1 
1501.9 
293.73 
IO.251 
21251 

4.8551 1 
lsI.05 
90.1 I7 
17.034 
3266.7 
169486 
62363 
80.71 I 

17527 

na70 
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Ag 328.068 0.22371 ppm 0.000365 0.2 70393 0.22371 ppm Y 361.104 111.85498 
0.4 263094 5 4 2 7 5 m  Y 361.104 l08.54%1 Ai  

As 
B 
Ik 
Be 
ca 

. Cd 
co 
Cr 
cu 
Fe 
K 
Li 
Mg 
Mn 
Mo 
Na 
Ni 
Pb 
Sb 
se 
Si 
sn 
sr 
Ti 
TI 
V 
zn 
ZI 

2373 I2 
188.980 
249.772 
233527 
234.861 
315.887 
228.m 
231.160 
267.716 
324.754 
261382 
728.181 
610365 
279.076 
293305 
202.032 
589.592 
221.648 
220353 
217582 

25lbll 
189.927 
216.596 
322.284 
190.794 
289.164 
206300 
257.147 

ws.026, 

542.75 
0.088382 
-0.037882~ 

0.52065 
0.52891 
502.83 
1.1070 

050085 
052070 
056083 

0.043835 
-0.10319u 

533.24 
050980 

-0.00398811 
0.0732 I7  
0.96444 
0.99886 
0.6 I 554 

0.049867 
0.10390 

0.003 15611 
0.01 01 86 
0.00 15% 
0.089479 
052466 
0.97 I22 

4.010997 

196.87 

ppn 
ppn 
ppn 
m 
Ppn 

.PPn 
ppm 
ppn 
ppm 
ppm 
PP 
PPn 
ppn 
m 
PP 
ppm 
PP 
Ppn 
ppm 
PPm 
ppm 
m 
PP 
Ppm 
m 
Pm 
ppn 
m 
m 

23188 
0.006146 
0.002233 
0.001516 
O.ooo#M 

' 0.084335 
'0.W7456 
0.000763 
0.00 I939 
0.001339 
0.53556 

0.001001 
0.000502 

15830 
0.00 I249 
0.&30976 
0.000275 
0.004884 
0.009525 
0.006251 

0.002634 
0.00496) 
o.ooo% I 
0.000657 
0.005848 
0.001403 
0.001574 
0.000127 

o.o2mi I 

7.0 
5.9 
03 
0.0 
0.0 
0.7 
0.2 
0.4 
0.2 
03 
23 
05 
03 
0.2 

245 
0.4 
05 
I .o 
I .o 

57.6 
25 

I573 
85 

41.2 
65 
03 
0.2 
1.2 

23.066 0.088382 ppm 

16319 052065ppm 
24229 052891ppm 

75913 1.1070gp(n 

13762 052070ppm 
17490 056083ppn 

144.17 0.043835ppn 
4214.4 -0.10319ppn 
456012 533.24ppn 

-10727 -0.037882 p ~ l n  

2575797 m83Ppa 

23%.2 OJooSsppm 

283641 l%.87ppm 

5946.0 050980ppm 
4.4883 -0.003988ppm 

1505.2 0.99886 ppm 

11261 0.073217ppn 
1172.3 0.96444ppn 

296.50 0.61554ppm 
12736 0.049867ppm 
218.29 0 . 1 0 3 9 0 ~  
1.9690 0.003l56ppm 
15635 O.OlO186ppm 

18.469 0.089479 ppm 

624.04 0.97122ppm 
79.698 4.010997 ppn 

93.845 0.001596ppn 

3216.1 0 5 2 ~ p p n  

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104. 
Y 361.104 
Y 361.104 
Y 361.101 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

8838245 

104.12975 
105.78287 
10056688 
I10.69735 
100.16940 
104.13984 
112.16623 
9843383 

106.64870 
101.96056 

96.444 I2 
99.88605 

10258949 
99.73425 

89.47948 
104.93249 
97.12187 

'#ash El w*. ' At@io- YnL&)* * " _  

Y 361.104 0.88917 169602 115.326 0.1 

A I  237312 2450.4 2468.0 2467.0 
As 188.980 1370.2 1376.2 1370.0 

Ea 233527 155170 155805 155893 
Be 
ca 
cd 
co 
0 
cii 
Fe 
K 
Li 
Me 
Mn 
Mo 
Na 
Na 
F(i 
Pb 
Sb 
se 
si 
sn 
Sr 
Ti 
n 
V 
Y 
zn 
a 

234.861 
315.887 
228.E102 
231.160 
267.716 
324254 
261382 
728. I81 
610365 
279.078 
293305 
202.032 
589592 
568.82 I 
221.648 
220353 
217582 
196.026 
251.611 
189,927 
216.5% 
322.284 
190.794 
289.164 
361.104 
206.m 
257.147 

244402 
259838 
34943 
22926 

133925 
162728 
7207.8 
69763 

204218 
42432 
58597 
3461.0 

7345683 

6094.0 
6859.8 
497.44 
1041.6 
95293 
30573 
22078 
36146 
17a4 
31512 

1853oI 
32229 
45612 

in06 

245195 ' 

261 I I2  
34997 
23105 

134638 
163217 
7249.6 
69907 

204919 
42600 

3516.8 
7372027 

12666 
61229 
6895.6 
50737 
l055.0 
9556.7 
3072.1 
22168 
36313 
1777.9 
31685 

185478 
3253.9 
459914 

5 a n  

245244 
261035 
351 19 
23078 

134710 
36409s 
7249.2 
69867 

204823 
42629 
58882 
3555.7 

7388910 
inn 

61 14.2 
69055 
m.65 
1065-8 
95825 
3054.1 
22163 
36081 
17873 
31692 

185856 
3243.7 
45905 

.. 
A i  237312 5.0431 ppn 0.020421 0.4 2461.8 5.0431 Pp. ~ 3 6 1 . 1 0 4  100.86121 
AS 188.980 5.IIu) ppm O.OI2965 03 13721 5.1150ppn Y361.104 102.29959 
B 249.772 1.9519 ppn O.Oo9045 OS 20746 1.9519ppm Y361.104 9759400 
Ea 233.527 4.9865 ppm 0.012639 03 I556u 4.9865ppn Y36I.104 9932998 
Be 234.861 5.0614 ppm 0.009770 0.2 244947 5.0614ppn Y361.104 101.22883 
CI 315.887 50.889 ppm 0.13945 03 260662 50.889ppm Y361.104 101.57834 
cd 228.802 5.1110 ppm O.Ol3151 03 35020 5.lllOppn Y361.104 102.21947 
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Cr 267.716 
Cu 324.754 
Fe 261382 
K 728.181 
Li 610365 
Mg 279.078 
Mn 293305 
Mo 202.032 
Na 589592 
Ni 221.648 
Pb 220353 
Sb 217.582 
sc 196.026 
Si 251.611 . 
Sn 189.927 
Sr 216.5% 
Ti 322.284 
TI 1w.794 
V 289.164 
zn M6200 
zr 257.147 

5.0875 
5.0799 
5.0467 
46.780 
5.o009 
49.760 
5.0455 

53342 
5.0193 
5.0195 

5.0232 
5.0633 
5.0128 
5.0719 
5.0079 
4.8442 
5. I242 
4.9974 
5.1180 

I .eon 

i.oim 

ppm 0.016428 
ppm 0.021576 
ppm 0.016647 
ppm 0.048883 
ppm 0.009304 
ppan 0.12409 
ppn 0.014018 
ppm 0.013685 
ppm 0. I 5 I92 
ppm 0.012169 
ppm O.Ol7181 
ppn 0.010199 
ppm 0.057675 
ppm 0.014137 
ppn 0.015767 
ppm 0.011563 
ppn 0.016578 
ppm 0.052700 
ppm 0.016406 
ppn 0.024410 
ppm 0.014649 

Co 231.160 4.9932 ppm 0.020862 0.4 23036 4.9932ppn Y361.104 99.86335 
03 134424 5.0875~pm Y 361.104 101.75046 
0.4 
0.3 
0. I 
0.2 
0.2 
03.  
I A 
03 
0.2 
03  
I .o 
1.1 
03 
03 
0.2 
0.3 
1.1 
0 3  
05 
0.3 

163350 
7235.5 
69846 

204654 
42354 

351 1.2 
7368894 

61 10.4 
6886.9 
501.82 
1054.2 
9556.2 
3061.2 
22137 
36180 

31630 
3240.2 
45834 

sma 

i n 1 9  

5.0799 ppn 
5.0467 ppn 
46.780 ppn 
5.oO09 ppn 
49.760 ppn 
5.0455 ppn 
1.0077ppn 
53342 ppn 
5.0193 ppn 
5.0135 ppn 
i.oim ppn 
54232 pprn 
5.0633 ppm 

5.0079 ppm 

4.9974 ppn 
5.1 180 ppm 

5.0I28ppn 
5.07 I9  ppm 

4.8442 ppn 
5.1242ppm 

Y361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

10159710 
100.93479 
9355910 

100.01748 
9952039 

Ioo.90965 
I 00.76830 
106.68456 
10038659 
100.26944 
101.87328 
100.46346 
I O  I .26563 
100.25693 
101.43874 
100.15840 
%.8&408 

10248360 
99.94891 

10236008 

A i  
As 
B 
Ba 
Be 
ca 
cd 
C O  

Cr 
cu 

2373 12 
188.980 
249.772 
233.527 
234.861 
3 15.887 
228.802 
231.160 
267.116 
324.754 

-0.16825 
13418 
233.66 
79.121 

-6.4049 
154.98 

4.64545 
6.7 124 
22.097 
112.21 

-4.50 I7 
0.77883 
21638 
78503 

0.051054 
147.60 

8.8169 
17.23 I 
99368 

-I .I875 

-2.9653 
2.6226 
200.61 
80.987 

-28785 
141.83 

-3.849 I 
10.849 
12.284 
99.706 
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K 
Li 
Mg 
Mn 
Mo 
Ns 
Ea 
Ni 
Pb 
Sb 
se 
si 
sn 
sr 
Ti 
n 
V 
Y 
ZJl 
zr 

728.181 
610365 
279.078 
293305 
202.032 
589.592 
568.82 I 
221.648 
220353 
211.582 
196.026 
251.611 
189.927 
216596 
322.284 
190.794 
289.164 
361.104 
M6.m 
2S7.147 

97.627 
760.74 

10.830 
31.104 
1284.1 

-529.60 
0.29261 

1.8191 
-5.0236 
43610 
32.589 

0.78967 
2.0010 
90.746 

-2.6290 
191022 
1.4861 

3.~741 

aoiw 

msw 

I 10.20 
757.64 
I .7285 
83082 
25.016 
1231.9 

-462.1 I 
-0.80808 
-4.7825 
-2.7272 
3.0544 
31.903 
I . m 2  
3.9605 
84.780 

4.3234 
191521 

0.93555 
22.758 

7 . m  

93.876 
790.82 
5.5954 
5.0632 
21344 
1240.0 

-485.4 
-0.9283 I 
-057599 
-1.9515 
2.7888 
30.869 
1.1960 

-13064 
82.557 
6.0109 

-3.4389 
191267 
1.9907 
17204 

237312 
188.980 
249.772 
233.s27 
234.861 
315.887 
228.802 
231.160 
267.116 
324.754 
261382 
728.181 
610365 
279.018 
293305 

-0.005286u 
0.008439 
0.019473 
0.000027~ 
O.ooOo17u 
0000276U 

-0.000333u 
-0.000126U 
o.ooo4111 

-0.OOOZO6U 
0.004212 
0.014143 

-0.00109Ou 
0.003672 
0.000093~ 

ppn 
ppn 
ppn 
ppm 
ppm 
ppn 

ppn 
ppn 
ppn 
m 
PPn 
PPn 
PPn 
Ppn 

o.M)4U2 
0.003521 
O.Wl554 
0.00004 I 
0.000067 
0.001287 
0.000237 
0.000448 
0.000186 
0.000228 

0.005862 
O.OO0448 
0.0022bs 
O.ooo2Q8 

0.0003n 

85.7 
41.7 

1535 
391.6 
466.8 
71.1 

355.5 
38.6 

I 10.4 
9.0 

41.4 
41.1 
61.7 

2675 

ao 
-25451 -0.w5286Ppn 
1581 1 0.008439 pp 
216.88 0.019473 ppm 

148.13 0.000276ppm 

79.537 om27ppm 

-2.0940 -0.ooM33ppn 
8.7928 -0.000126pp 

-3.0774 O.ooOo17 ppn 

17.204 O.OOO481 ppm 
103.76 -0.000206 ppm 
11.438 0.004212 ppm 
100.57 0.014143ppn 

3.7327 0.003672ppm 
8.0671 0.000093ppn 

769.73 -0.001090ppm 

Y 361.104 -0.00529 
Y361.104 0.00844 
YMI.104 0.01947 
Y361.104 0 . m  
Y361.104 0 . m 2  
Y361.104 o.ooo28 
Y361.104 -0.00033 
Y361.104 -0.00013 
Y361.104 0.00048 
Y 361.104 -0.00021 
Y361.104 0.00421 
Y 361.104 0.01414 
Y361.104 -0.00109 
Y361.104 0.00367 
Y361.104 0.00009 



Jg 
Mo 
Na 
NI 
Pb 
Sb 
Se 
si 
sn 
sr 
Ti 
n 
V 
zn 
zr 

WA&h" 
202.032 
589.592 
22 I .648 
220353 
217.582 
196.026 
251.61 I 
189.927 
216596 
322.284 
190.794 
289. I 6 4  
206.200 
257.147 

- SbeaE. 
0.005304 
0.0002 I2 
o.oooo7 I u 
0.00 I207u 
-0.004499U 
0.01 364 I 
0.001554 
0.001559 
0.000502u 
0.000440u 
0.022613 

-0.000107u 
0.00030311 
0.000655 , 

&!& 
Ppm 
PPm 
m 
m 
PPm 
PPrn 
Ppm 
m 
ppm 
ppm 
Ppm 
m 
ppm 
PPm 

0.000212 
0.000553 
0.00243 I 
0.003215 
0.004012. 
0.000460 
0.W386. 
o.oO061o 
0.000588 
0.003078 
O.ooL)689 
0.000816 
0.000313 

yJ&& 
26.7 

100.0 

201.4 
715 
29.4 
29.6 
24.8 

121.5 
133.4 
13.6 

643.0 
269.0 
47.7 

n4.9 
1252.0 0.000212ppm 

-1.m o.ooimippm 
-0.48126 O.ooOo71 ppm 

1.4014 0.013641 ppm 
3 I 3111 0.00 I554 ppm 
I0619 0.001559ppn 
1.5517 0.0005OZppm 
86.028 0.000440ppn 
73007 0.022613 ppm 

-0.58148 -0.000107ppm 
I .4708 0.000303 ppm 
20.183 0.000655 ppm 

-3.2341 -0 .004499~~ 

>q>\;$" ',?% . ,. ,y. .Y. ... 
d - : .  . &,& 
Y 361.104 
Y $51.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y Ml.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y361.104 
Y 361.104 
Y 361.104 

41".""".-. f?J@MU2:, .: 
'*e,: 

0.00530 
0*m1 
0.00007 
0.00121 

-0.00450 
0.013642 
0.00 IS5 

, 0:WIM 
0.ooOu) 

. 0 . w  
0.022612 
-0m1 1 
.0.00030 
O.ooo66 

- .. 

AI 237312 11347 12528 10.668 
As 
B 
Ea 
Bc 
ca 
cd 
co 
Cr 
cu 
Fe 
K 
Li 
Mg 
Mn 
Mo 
Na 

188.980 

233.527 
234.861 
3 15.887 
228.802 
231.160 
267.716 
324.754 
261382 
728. I81 
610365 
279.078 
293305 
202.032 
589.592 

249.m 
-1.0564 -0.72387 -0.Mo82 

13376 13457 13541 

\ 

Ni 221.648 
Pb 220353 
Sb 217582 
Se 196.026 
Si 251.611 
Sn 189.927 

Ti 322284 
TI 190.794 
v 289.164 
Y 361.104 
zn 206.200 
zt 257.147 

S i  2i6.596 

141 1.0 
-0.18936 

9.9730 
4.6255 
8599.5 

1545.7 
89.452 
20797 
1.1292 
182009 
3.1610 
1209.2 

-0.mm 

1416.2 1414.6 
1.3743 0.28958 
5.5355 10.721 
4.3341 7.0746 
8634.8 8645.4 
1.2881 1.7840 
1552.5 I Z 3 E  

A I  237.3312 0.023168 
As 
B 
Ba 
Bc 
ca 
cd 
co 
0 
cu 
Fe 
K 
ti 
Mg 
Mn 
Mo 
Na 
Ne 
Ni 
Pb 
sb 
se 

202032 0.20999 ppm 
589.592 86.517 ppn 
568.821 82.054 ppm 
221.648 l.lS57 ppm 

217.582 0.020653 ppm 
I%.O26 0.022916 ppm 

220353 0.002824 ppm 

0.00194I 8.4 11.514 0.11584 Y361.104 1.oooO 
0.001042 
0.007768 
0.000154 
0.000066 

I .69B 
0.000432 
0.0002% 
O.KOO78 
0.001397 
0.001791 
0.02433 I 
0.000728 
0. I5236 

O.ooO589 
0.003920 
0.23647 
O.IM25 

0.002209 
0.000583 ' 
0.00564 I 
0.007176 

293.5 
0.6 
0.8 

72.2 
0.4 
4.6 

10.8 
43 
0.6 
7.0 
0.4 
1.5 
0.4 
0.5 
I .9 
03 
0.2 
02 

20.6 

313 
n3 

-0.76035 -0.001775 ppm 
I3458 63215ppm 

697.15 0.099145ppm 
038414 0.000458ppm 

65.63 I 0.047420 ppm 
26.065 0.01 3768 ppm 
52.859 0.009136ppa 
7186.9 1.1003ppn 
42213 0.12810ppm 
8181.6 n.mppn 

-60143 -0.24970ppn 
33346 194.96ppm 
1480.4 0.63239ppn 
73753 1.05Ooppn 

2 1 ~ 1 4 1  m m p p n  

12242464 4 3 2 . 5 8 ~  
22179 41027ppn 
1413.9 5.Tl86ppn 

0.49150 O.OI4119ppa 
8.7432 0.10327 ppm 
53447 0.11458ppm 

Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 
Y 361.104 

I .m 
I .m 
I .m 
I .m 
I .m 
I .m 
1 .m E 
l .m 
I .m 
I .ooOo 
1 .m 
I .m 
I .m 
1 .m 
1 .m 
I .m 
1 .m 
I .m 



Perkin-Elmer AAWinLab: 04/01/2003, 11:47:54 

Method Name: MERCURY 
Method Description: MERCURY 
Element: Hg 

Date: 04/01/2003 
Technique : FI-MHS Q4b 
Calibration Type: 
Hg, Calc. Intercept : Linear 
Wavelength: 253.7 nm 
Sample Info Name: HG04-01.SIF Res 

JRc [o*aa-Qg e""> 4, ,"" 

Element: Hg Seq. No..: 4 AS LO~.: 1 Date: 04/01/2003 
Sample ID: BLAOl 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/ L mg/L Signal Area Height Stored 
1 0.0002 0.0025 0.0002 11:48:50 No 

Auto-zero performed. 

Element: Hg Seq. No.: 5 AS LO~.: 2 Date: 04/01/2003 
Sample ID: 1 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 o.moai 0.0017 0.0097 0.0019 11:50:07 N~ 
[Hg] Standard number 1 applied. [0 .00020]  
Correlation Coefficient: 1.00000 Slope: 8.35703 
Intercept : 0.00000 

/65 h ....................................................................................... ....................................................................................... 
Element: Hg Seq. No. : 6 AS LO~.: 3 Date: 04/01/2003 
Sample ID: 2 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0 , 6 ~ 4 ? '  0.0045 0.0215 0.0047 11:51:25 No 
[Hgl Standard number 2 applied. [0.00050] 
Correlation Coefficient: 0.99961 Slope: 8.92967 

Element: Hg Seq. No. : 7 AS LO~.: 4 Date: 04/01/2003 
Sample ID: 3 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 O.()b&lq 0.0096 0.0464 0.0098 11:52:45 No 
[Hg] Standard number 3 applied. [O,OOlOO] 
Correlation Coefficient: 0.99906 Slope: 9.68225 
Intercept : -0.00018 ?Yk 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0-60147  0.0197 0.0937 0.0199 11:54:05 No 
[Hgl Standard number 4 applied. [0.002001 
Correlation Coefficient: 0.99972 Slope: 9.92028 
Intercept : -0.00026 

.' %RSA i 

Page -3- 



Perkin-Elmer AAWinLab: 04/01/2003, 11:54:28 

Calibration data for Hg 
Entered Calculated 

Mean Signal Concentration Concentration Standard 
Standard ID (Pk Height) (mg/L) (mg/L) Deviation %RSD 

---- ---- ---- ----- BLAO 1 0.0002 
---- ---- 1 0.0017 0.00020 0.00021 

2 0.0045 0.00050 0.00048 
3 0.0096 0.00100 0.00099 
4 0.0197 0.00200 0.00197 
5 0.0301 0.00300 0.00299 
6 0.0509 0.00500 0.00502 

---- ---- 
---- ---- 
-__- ---- 
---- ---- 
---- ---- 

----- ---- ---- ---- BLAO 1 0.0002 
Correlation Coefficient: 0.99989 Slope: 10.21208 Intercept: -0.0005 ....................................................................................... 

Page -4- 



0.06 

O . ~ ~  0.02 

--- -Ad- 

Perkin-Elmer AAWinLab: 04/01/2003, 11:57:17 

I I I I I I I I I I I I I I 1 
0 0.002 0.004 0.006 

Concentration 

Repl SampleConc StndConc BlnkCorr Peak Peak Time P e a k  
# mg/L mg/L Signal  Area Height Stored 
1 0.00201 0.00201 0.0201 0.0930 0.0203 11:59:28 No 

QC value within s p e c i f i e d  limits. 

Page -5- 



Perkin-Elmer AAWinLab: 04/01/2003, 12:02:27  

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/ L mg/L Signal Area Height Stored 
1 0.00023 0 .00023  0.0019 0 .0110  0 .0021  12:04:39 No 

/)SA QC value within specified limits. 

Element: Hg Seq. No.: 20 
Sample ID: SPI02 41482645 

Time Peak 
Stored 

Peak Peak 

AS LOC.: 8 Date: 04/01/2003 

................................... 
Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 

# mg/L mg/L Signal Area Height 
1 0.00307 0 .00307 0 .0309 0 .1448 0 .0313 12:12:32  N o  



Perkin-Elmer AAWinLab: 04/0!/2003, 12:23:19 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/ L mg/L Signal Area Height Stored 
1 0.00003 0.00003 -0.0001 0.0019 0.0002 12:28:10 No 

Page -8- 



Perkin-Elmer AAWinLab: 04/01/2003, 12:33:48 

# mg/L mg/L Signal Area Height Stored 
1 0.00316 0.00316 0.0319 0.1478 0.0322 12:36:08 No 

Element: Hg Seq. No.: 42 AS LOC.: 29 Date: 04/01/2003 
Sample ID: A623607 4/40 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0.00003 0.00003 -0.0002 0.0008 0.0002 12:38:46 NO 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0.00002 0.00002 -0.0002 0.0009 0.0001 12:40:07 NO 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height . Stored 
1 0.00002 0.00002 -0.0002 0.0004 0'.0001 12:41:29 NO 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area . Height Stored 
1 0.00002 0.00002 -0.0002 -0.0002 0.0001 1 2 ~ 4 2 ~ 4 6  NO 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0.00002 0.00002 -0.0002 0.0005 0.0001 12:44:01 NO 

p a l  -9- 
L I 



. . .  
Perkin-Elmer AAWinLab: 04/01/2003, 12:44:22 

C L d  

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0.00002 0.00002 -0.0002 0.0000 0.0001 12:47:54 NO 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0.00034 0.00034 0.0030 0.0149 0.0034 12:49:10 No 

L 7 P .  

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0.00003 0.00003 -0.0001 0.0021 0.0002 12:51:43 NO 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0.00316 0.00316 0.0319 0.1449 0.0322 12:53:03 No 

Element: Hg Seq. No.: 54 AS LO~.: 1 Date: 04/01/2003 
Sample ID: BLAOl 

Repl SampleConc StndConc BlnkCorr Peak Peak Time Peak 
# mg/L mg/L Signal Area Height Stored 
1 0.00003 0.00003 -0.0002 0.0009. 0.0002 12 : 54 t.22 NO 

Page -10- 



C E R T I F I C A T E  O F  A N A L Y S I S  

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317) 243-8304 

Received Project Lab ID 

27 -MAR- 03 
Complete PO Number 

02-APR-03 INTRA 
Printed Sampled 

17 - APR- 0 3 

A62 3 8 5 8 

I Parametex I Result I Det. Limit 1 Units I 

Page 1 (continued on next page) - 



I Parameter Result Det. Limit Units I 

Parameter 
ARSENIC 

CHROMIUM I BDL I 0.050 I mq/L 
DILUTION 1 : 5 

Result Det. Limit Units 
BDL 0.050 mq/L 

1 I 

Parameter 
BARIUM 

Result pet. Limit Units 
0.38 0.050 mq/L 

Page 2 (continued on next page) 

Parameter 
LEAD 

Result Det. Limit Units 
0.050 mq/L BDL 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A623858 SE STAB VARIANCE TEST 1 

(- 

I Parameter I Result I w t .  Limit I Units 

NICKEL I BDL I 0.025 I mq/L 
DILUTION 1 :5 

Parameter Result Det. Limit Units 
0.050 mq/L 

~ SELENIUM 45. 
DILUTION 1 : 5 

Parameter 
MERCURY 

I Result I Det. Limit I Units I Parame ter I 

Result Det. Limit Units 
BDL 0.0020 mg/L 

SILVER 1 BDL I 0.050 I mq/L 
DILUTION 1:5 

Parameter Result Det. Limit Units 
BDL 0.050 mq/L ., ANTIMONY 

DILUTION 1 : 5 

Page 3 (continued on next  92 page) 



Result Parameter 
BERYLLIUM BDL 

I I 

Det. Limit 
0.020 1 m::" 

Parameter 
THALLIUM 

L J 

Result Det. Limit Units 
BDL 0.050 mq/L 

Parameter 
VANADIUM 

BDL Below Detection L i m i t  
NA N o t  Applicable 
YES Yes 

Result Det. Limit Units 
BDL 0.050 mq/L 

Sample was not received on ice a t  temperature 21.2 C .  
Sample chain o f  custody number 96508. 

This Certificate shall not be reproduced, except in  ' f u l l  , 
without the written approval of the l a b .  
The sample results relate only t o  the analytes of interest tested 
or to the sample as received by the l a b .  
Heritage Environmental Services, LLC certi f ies t h a t  the test  results 
indicated as N E U C  (National Environmental Laboratory Accreditation 
Conference) accredi ted (Yes f o r  NEJiAC) meet a l l  requirements of NELAC ani 
Il l inois EPA Part  286 unless otherwise explained or justi f ied as to  the 
the exact nature of the deviations. 
Heritage Environmental Services, LLC i s  accredited under Il l inois NELAC 
accreditation number 200401.  
Arizona License Number A20627. 

1.1 

r 
Approved : f R  Page 4 (last page) 



C E R T I F I C A T E  O F  A N A L Y S I S  
~~ ~ ~ ~ 

Received 

t, HERITAGE ENVIRONMENTAL SERVICES, LLC 27 -MAR- 03 
L4 COMMERCIAL LABORATORY OPERATIONS Complete 

7901 W. MORRIS ST. 02-APR-03 
INDIANAPOLIS, IN 46231 printed 

Service Location 

. (317) 243-8304 17 -APR- 0 3 

~ - 

Project Lab ID 

A623859 
PO Number 

INTRA 
Sampled 

Sample Description 
CLIENT ID: SE STAB VARIANCE TEST 2 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: TCLP METALS PLUS NICKEL 
Submitter Code :7402 

* / - -  

VOLUME EXTRACT FILTERED I 

Page 1 (continued on next 3 s  page) 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A623859 SE STAB VARIANCE TEST 2 

I Units n, Parameter Result Det. Limit 

Parameter 
ARSENIC 

Result Det. Limit Units 

BDL 0.050 mg/L 

I I 

BARIUM I 0.42 
I Parameter I Result I Det. Limit I Units I 

0.050 I mg/L 

Parameter 
CHROMIUM 

Result Det. Limit Units 
BDL 0.050 mq/L 

Parameter 
LEAD 

I 

Units Det. Limit Result 
0.050 mq/L BDL 

Page 2 (continued on next-page)\ 



~ 

4 

Parameter Result Det . Limit Units 
SELENIUM 28. 0.050 mq/L 
DILUTION 1 : 5 

Parameter Result Det. Limit Units 
NICKEL BDL 0.025 mq/L 
DILUTION 1 : 5 

Parameter Result Det. Limit Units 
SILVER BDL 0 . 0 5 0  mg/L 
DILUTION 1 : 5 

I I 

Parameter Result Det. Limit Units 
MERCURY BDL 0.0020 mq/L 

Parameter Result Det. Limit Units 
ANTIMONY BDL 0.050 mq/L 
DILUTION 1 : 5 

Pase 3 .(continued on next page) 92s 



Parameter Result 
BERYLLIUM BDL 

Det. Limit 

1 I 

Parameter 
THALLIUM 

Result Det. Limit Units 
BDL 0.050 mq/L 

BDL Below Detection L i m i t  
NA Not Applicable 
YES Yes 

Parameter 
VANADIUM 

Sample was not received on ice a t  temperature 21.2 C .  
Sample chain o f  custody number 96508. 

T h i s  Certificate s h a l l  not be reproduced, except i n  f u l l ,  
without the written approval of  the l a b .  
The sample results relate only to the analytes o f  interest  tested 
or to  the sample a s  received by the lab. 
Heritage Environmental Services, LLC cer t i f i es  t h a t  the tes t  results 
indicated as NELAC (National Environmental Laboratory Accreditation 
Conference) accredited (Yes for  NELAC) meet a l l  requirements o f  NELAC and 
I l l ino is  EPA P a r t  186 unless otherwise explained or jus t i f i ed  a s  to  the 
the exact nature of the deviations. 
Heritage Environmental Services, LLC i s  accredited under I l l ino is  NEMC 
accreditation number 100401. 
Arizona License Number A20627. 

Result Det. Limit Units 
BDL 0.050 mq/L 

Approved : t'f- L Page 4 (last page YF 



C E R T I F I C A T E  O F  A N A L Y S I S  

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, LLC 
' COMMERCIAL LABORATORY OPERATIONS 
' 7901 W. MORRIS ST. 
' INDIANAPOLIS, IN 46231 
1 (317) 243-8304 

Report TO I 

~ 

Received . Project Lab ID 

27-MAR-03 A623860 
Complete PO Number 

02-APR-03 INTRA 
Printed Sampled 

17-APR-03 

SHANNON WILSON 
HERITAGE ENVIRONMENTAL SERVICES LLC 
TECHNOLOGY GROUP 
7901 WEST MORRIS 
INDIANAPOLIS, IN 46231 

Bill To 

HERB WISSEL 
HERITAGE ENVIRONMENTAL SERVICES, LLC 
7901 WEST MORRIS STREET 
INDIANAPOLIS, IN 46231 

Sample Description 
CLIENT ID: SE STAB VARIANCE TEST 3 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: TCLP METALS PLUS NICKEL 
Submitter Code :7402 

Det. Limit 

PHASE 0 DENSITY I 

Page 1 (continued on next-page) 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A623860 SE STAB VARIANCE TEST 3 

Parameter 
ARSENIC 

Result Det. Limit Units 
BDL 0 .050  mg/L 

1 J 

Parameter 
BARIUM 

Result Det. Limit Units 

0.35 0.050 mq/L 

Det. Limit 

Parameter 
CHROMIUM 

Result ' Det. Limit Units 
BDL 0.050 mq/L 

I J 

Parameter 
LEAD 

Result Det. Limit Units 
BDL 0.050 ms/L 

Page 2 (continued on next p 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A623860 SE STAB VARIANCE TEST 3 
Parameter Result Det. Limit Units 

, NICKEL BDL 0.025 mq/L 
DILUTION 1:5 

Parameter 
SILVER 

i I 

Result Det. Limit Units 

BDL 0.050 mq/L 

I Parameter I Result I Det. Limit I Units 

Parameter 
ANTIMONY 

SELENIUM I 38. I 0.050 I mq/L 
Drwrroiv I :5 

Result Det. Limit Units 
BDL 0.050 mq/L 

INITIAL WEIGHT OR VOLUME 

I I 

5a Page 3 (continued on nexe page) 



Parameter Result 
BERYLLIUM BDL 

Det. Limit 

I I 

Parameter 
THALLIUM 

Result Det. Limit Units 
BDL 0.050 mq/L 

BDL Below Detection L i m i t  
NA Not Applicable 
YES Yes 

Sample was not received on ice a t  temperature 21.2 C .  
Sample chain of  custody number 96508. 

This Certificate shall not be reproduced, except i n  f u l l ,  
without the written approval of  the l a b .  
The sample results relate only to the analytes of  interest tested 
or to  the sample as received by the l a b .  
Heritage Environmental Services, LLC cer t i f i es  t h a t  the tes t  results 
indicated as NELAC (National Environmental Laboratory Accreditation 
Conference) accredited (Yes f o r  NELAC) meet a l l  requirements of NELAC and 
I l l ino is  EPA P a r t  186 unless otherwise explained or jus t i f i ed  a s  to  the 
the exact nature of the deviations. 
Heritage Environmental Services, LLC i s  accredited under I l l ino is  NELAC 
accreditation number 100401. 
Arizona License Number A20627. 

Parameter 
VANADIUM 

h 

Result Det. Limit Units 
BDL 0.050 mq/L 

Approved : t y :  $-.- Bc 



C E R T I F I C A T E  O F  A N A L Y S I S  

Service Location 

HERITAGE ENVIRONMENT& SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317) 243-8304 

Received Project Lab ID 

27-MAR-03 A623 861 
Complete PO Number 
02 -APR- 03 INTRA 
Printed Sampled 

17 - APR - 0 3 
Report To Bill To 

SHANNON WILSON HERB WISSEL 
HERITAGE ENVIRONMENTAL SERVICES LLC HERITAGE ENVIRONMENTAL SERVICES, LLC 
TECHNOLOGY GROUP 7901 WEST MORRIS STREET 
7901 WEST MORRIS INDIANAPOLIS, IN 46231 
INDIANAPOLIS, IN 46231 

Sample Description 
CLIENT ID: SE STAB VARIANCE TEST 4 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: TCLP METALS PLUS NICKEL 
Submitter Code :7402 

Det. Limit 

Page 1 (continued on next page 521 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A623861 SE STAB VARIANCE TEST 4 

Parameter Result Det. Limit Units 

Parameter Result Det. Limit Units 
BARIUM 0.36 

33; 
Page 2 (continued on next page) 

0.050 rnq/L 

Parameter 
CHROMIUM 

Result Det. Limit Units 
BDL 0.050 rnq/L 

Parameter 
LEAD 

Redult Det. Limit Units 
BDL 0.050 mq/L 



HERITAGE ENVIRONMENTAL SERVICES, LLC sample ID: ~623861 SE STAB VARIANCE TEST 4 
~~ -- ~~~~ ~ 

Parameter Result Dec. Limit Units 
. NICKEL BDL 0.025 mq/ L 

DILUTION 1:s 

Parameter 
SILVER 

I Parameter I Result I Det. Limit I Units 

Result Det. Limit Units 
BDL 0.050 mq/L 

SELENIUM I 40. I 0.050 I mq/L 
DILUTION 1 :5 

Parameter 
MERCURY 

Result Det. Limit Units 
BDL 0.0020 mq/L 

I Parameter I Result I Det. Limit I Units I 

Det. Limit Parameter Result 
ANTIMONY BDL 
DILUTION 1 : 5 



HERITAGE ENVIRONMENTAL SERVICES, LLC Sample ID: A623861 SE STAB VARIANCE TEST 4 

Parameter Result Det. Limit Units 
VANADIUM BDL 0.050 mq/L 
DrLuTIoN 1 :5 

Det. Limit 

BDL Below Detection L i m i t  
N A  Not Applicable 
YES Yes 

Sample was not received on ice a t  temperature 21 .2  C. 
Sample chain of custody number 96508. 

This Certificate shall not be reproduced, except i n  f u l l ,  
w i  thout the w r i t  ten approval of the l a b .  
The sample results relate only to the analytes of interest tested 
or to the sample as received by the lab. 
Heritage Environmental Services, LLC cert i f ies  t h a t  the test  results 
indicated as NEliAC (National Environmental Laboratory Accreditation 
Conference) accredited (Yes for  NELAC) meet a l l  requirements of NELtAC and 
I l l inois  EPA Part  186 unless otherwise explained or just i f ied as to the 
the exact nature of the deviations. 
Heritage Environmental Services, LLC i s  accredited under Il l inois N3LAC 
accreditation nuinber 100401. 
Arizona License Number A20627. 

Approved : Page 4 ( la s t  page 374 



C I R T I F I C A T E  O F  A N A L Y S I S  

Service Location 

HERITAGE ENVIRONMENTAL SERVICES, LLC 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317) 243-8304 

Received Project Lab ID 

27 -MAR- 03 A623862 
Complete Po Number 
02-APR-03 INTRA 
Printed Sampled 

17-APR-03 _I 

I Report To Bill To 

SHANNON WILSON HERB WISSEL 
HERITAGE ENVIRONMENTAL SERVICES LLC HERITAGE ENVIRONMENTAL SERVICES, LLC 
TECHNOLOGY GROUP 7901 WEST MORRIS STREET 
7901 WEST MORRIS INDIANAPOLIS, IN 46231 
INDIANAPOLIS, IN 46231 

Sample Description 
CLIENT ID: SE STAB VARIANCE TEST 5 
MATRIX TYPE: SLUDGE, SOIL, SOLID OR SEDIMENT 
DESCRIPTION: TCLP METALS PLUS NICKEL 
Submitter Code :7402 

I 

Det . Limit 

Page 1 (continued on next page) 37? 



HERITAGE ENVIRONMENTAL SERVICES, LLC SamDle ID: A623862 SE STAB VARIANCE TEST 5 

Parameter 

Parameter 

Result Det. Limit Units 

I Result 

ARSENIC BDL 

I Det. Limit I Unit-, 

0.050 mq/L 

Parameter 
CHROMIUM 

Parameter Result Det. Limit Units 
BARIUM 0.38 0.050 mq/L 
DILUTION 1 : 5 

Result Det . Limit Units 
BDL 0.050 mq/L 

Parame t er 
LEAD 

Result Det. Limit Units 
BDL 0.050 mq/L 

Page 2 (continued on next page) 



,;."- 
1 

Parameter Result Det. Limit Units 
NICKEL BDL 0.025 mg/L 
DILUTION 1:5 

Parameter 
SELENIUM 

Result Dee. Limit Units 

38. 0.050 mq/L 

Parameter 
SILVER 

t I 

Result Det. Limit Units 
BDL 0.050 mq/L 

Page 3 (continued on next p dd ge) 

Parameter 
MERCURY 

Result Det. Limit Units 
BDL 0.0020 mq/L 

Parameter 
ANTIMONY 

Result Det. Limit Units 
BDL 0.050 mg/L 



HERITAGE ENVIRONMXNTAL SERVICES, LLC Sample ID: A623862 SE STAB VARIANCE TEST 5 
I I Det. Limit I Units .f 1 1  Parameter Result 

BERYLLIUM I 

Parameter Result Det. Limit Units 
0.050 mq/L . THALLIUM BDL 

DILUTION 1 : 5 

Parameter 
VANADIUM 

Det. Limit 

Result Det. Limit Units 
0.050 mq/L BDL 

NA 
YES Yes 

Sample was not received on ice a t  temperature 21.2 C. 
Sample chain of  custody number 96508. 

T h i s  Certificate s h a l l  not be reproduced, except i n  f u l l ,  
without the written approval of  the lab. 
The sample results relate only t o  the ana'lytes of interest tested 
or t o  the sample as received by the lab. 
Heritage Environmental Services, LLC cer t i f i es  t h a t  the tes t  results 
indicated a s  NELAC (National Environmental Laboratory Accreditation 
Conference) accredited (Yes fo r  NELAC) meet a l l  requirements of NELAC and 
I l l ino is  EPA Part  186 unless otherwise explained or jus t i f i ed  as to  the 
the exact nature of the deviations. 
Heritage Environmental Services, LLC i s  accredited under I l l inois  NELAC 
accreditation number 100401. 
Arizona License Number A20627. 

Not Appl i cab1 e 

Approved : Q-C. rg.Lc.4 Page 4 (last page) ?9! 



Q U A L I T Y  A S S U R A N C E  R E P O R T  

Service Location Report Date * 

Submitter 
HERITAGE ENVIRONMENTAL SERVICES LLC 
SHANNON WILSON 
TECHNOLOGY GROUP 
7901 WEST MORRIS 

I INDIANAPOLIS, IN 46231 

c 

(A623858GAB) Page A001 



HERITAGE ENVIRONMENTAL SERVICSS, LLC 

prep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A I 

1 /€?rep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

(A623858GAB) Page BOO1 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

Review Date: 31-MAR-03 

ee Cert. of Analyars, Rep: 0 
See C e r t .  of Analysis, Rep: 0 

See CeYt.  of Analysis, Rep; 0 

............... ............... .............. .............. .............. ............... ............ 
.7 

............. ............. . . . . . . . . . . .  ............... ............. ............. 

. . . . . . . . . . .  . . . . . . . . . . . .  ............ ............. 
'. .pT; 
..A+ . . . .  ._ ,.?; .... ............. ............ 

............... ............. ............. . . . . . . . . . .  ............ .............. 

$rep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

Run: R450431 Analyst.: L SMITH Run Date ... : 28-MAR-03 

(A623858GAB) Page BO02 , -  



HERITAGE ENVIRONMENTAL SERVICES, LLC 

Parameter 

prep: FAA OR ICP ACID DIGESTION fLlBKXATE) SW846-3010A I 

I Instrument: ICP Run: R450473 Analyst.: J KRAMER Run Date ... : 28-MAR-03 I ANALYTICAL Reviewer: S ENDERSEN Review Date: 31-MAR-03 

Parameter 

BERYLLIUM 

(A623858GAB) Page BO03 

I------ --_*- 



HERITAGE ENVIRONMENT= SERVICES, LLC 

BERYLLIUM c 0.00160 

brep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 1 

. . . . . . . . . . . . . . . . . . . . . 

Run: R450473 

. . . . . . . . 

(A623858GAB) Page BO04 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

brep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 1 

Instrument : ICP 

prep: FAA OR ICP ACID DIGESTION (LEACHATE) SW646-3010A I 
Run: R450431 Analyst.: L SMITH Run Date.. . : 28-MAR-03 

(A623658GAB) Page BO05 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

R u n :  R 4 5 0 5 0 8  Analyst.: D THOMPSON Run D a t e .  ..: 31-MAR-03 I PREP R e v i e w e r :  S O'NEAL R e v i e w  D a t e :  31-MAR-03 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

Prep: FAA OR I C P  ACID DIGESTION ( W C a T B )  SW846-3010A 

Run: R450431 Analyst.: L SMITH Run Date ... : 28-MAR-03 
PREP Reviewer: W WATNESS- Review Date: 31-MAR-03 

i 

(A623858GAB) Page BO07 



I 

HERITAGE ENVIRONMENTAL SERVICES, LLC 

See Cert. of Analysis, Rep: 0 

?rep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

Run: R450431 Analyst.: L SMITH Run Date ... : 28-MAR-03 
PREP Reviewer: W WATNESS Review Date: 31-MAR-03 

(A623858GAB) P a g e  BO08 

3qT 
(A623858GAB) P a g e  BO08 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

brep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

,(m''"'~.;G; R450431 Analyst.: L SMITH Run Date ... : 28-MAR-03 
Reviewer: W WATNESS Review Date: 31-MAR-03 

See Cert. of Analysis, Rep: 0 

prep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 1 

(A623858Gp;B) Page 3009 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

Reviewer: S ENDERSEN Review Date: 31-MAR-03 

prep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A I 

Instrument: ICP 

(A623858GAB) Page BOIO 



--- 

HERITAGE ENVIRONMENTAL SERVICES, LLC 

'Prep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A 

Run: R450431 Analyst.: L SMITH ~ u n  Date. . . : 28 -MAR-DJ 

Parameter 

(A623858GAB) Page BO11 



HERITAGE ENVIRONMENTAL SERVICES, LLC 

QC Sample Comments 

c Less Than Lower Detection Limit 
BDL Below Detection Limit 
NQR No QC Result. High Sample Concentration. 

Approved by: (A623858GAB) Page BO12 


	prep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A
	/•?rep: FAA OR ICP ACID DIGESTION (LEACHATE) SW846-3010A

